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1.0 INTRODUCTION 

TRC Enviromnental Gorporation (TRG) has prepared this Operable Unit 2 (0U2) Revised 
Screening Level Ecological Risk Assessment for the Shieldalloy Metallurgical,Site (SMC Site), 
located in Newfield, New Jersey. TRG and SMG.executed the Administrative Order on Consent 
(AOC) for the Site with the U.S. Environmental Protection Agency (USEPA) on April 28, 2010. 
The AOC defined the following OUs: . 

• OUl-Non-Perchlorate Ground Water; 
• OU2-Non-Perchlorate Soil, Sediment, and Surface Water; and 
• 0U3-Perchlorate, all media. • • ' ' ' ' 

The revised screening-level ecological risk assessment (SLERA) satisfies Section III Task VII.B 
of the AOCs Scope of Work. The 0U2 Supplemental Remedial Investigation Work'Plan. is 
complimentary to the SLERA and will provide the characterization of the nature and extent of 
0U2 and aHow development of the Feasibility. Study. • . ' 

This SLERA describes existing habitats and ecological receptor species that have been noted-or 
are expected , to be present at the Shieldalloy Metallurgical Corporation • (SMC) facility in 
Newfield, New Jersey (the "Site") and evaluates the pptential risks associated:with the exposure 
ofthese biota to surface water, sediment and surface soil contaminants detected during previous 
investigations. The objective of this risk assessment is to evaluate whether contaminants present 
on or in the vicinity of the Site may pose adverse impacts fo biota and to determine whether a 
more site-specific evaluation is needed to assess whether adverse impacts are occurring within 
specific exposure areas. -

This ecological risk assessment was conducted in accordance with the foilowing U.S. 
Enyironmental Protection Agency (USEPA) guidance: 

• Ecological Risk Assessment Guidance for Superfund: Process for Designing and 
: ConductingEGological RiskAssessments.EPA/540/R-97-006. June 1997 (USEPA, 

1997). 

Guidelines for Ecological Risk Assessment. EPA/630/R-958/002Fa. May 1998 (USEPA, 
1998). . 

The USEPA (1997) document outlines an 8-step process, including numerous 
scientific/management decision points (SMDPs), for evaluating potential risks to potential 
receptors. _ The SLERA (Steps 1 and 2) is a streamlined version of the complete process, and is 
intended to allow a rapid determination as. to whether the Site either poses no ecological risks, or 
to identify which contaminants and exposure pathways require further evaluation. If ho risks are 
estimated during the screening level evaluation using conservative assumptions, the ecological 
risk assessment process stops at that point. I f the screening level evaluation predicts risks to 
ecological receptors, then fiirther evaliiation is required including the fiirther identification or 
refinement of contaminants of ecological concem (Step 3A). One objective of the 8-step 
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approach is to characterize and quantify, as appropriate, the current and future ecological risks at' 
the site i f a no-action altemative is implemented. 

The SLERA consists of a screening level problem formulation, ecological effects evaluation, 
preliminary exposure estimates and risk calculation (Steps 1 and 2). Because of the conservative 
assumptions used during Steps 1 and 2, some preliminary contaminants of potential ecological 
concem (PCOPECs) may still pose negligible risk. Therefore, in Step 3A, further evaluation of 
the assumptions used and other site specific-specific information are considered to refine the 
PCOPECs and establish a final list of contaminants of potential ecological concern (COPECs). 
These components are discussed in the following sections. 

This SLERA provides introductory information in Section 1. Section 2 describes the ecological 
resources present at the Site, formulates the risk assessment problem including the proposed 
assessment endpoints and measures of effect. Environmental siamples used in the SLERA and 
preliminary cbntaminants of potential ecological concem (PCOPECs) are also presented in this 
section as is a brief review of the fate/transport mechanisms for the PCOPECs. Section 3 
provides an assessment of potential effects of these contaminants to various receptor organisms 
while Section 4 includes the evaluation. of biota exposed to Site PCOPECs. Section 5 
characterizes risk to ecological receptors inhabiting the Site. Section 6 then refines the 
PCOPECs to generate a list of COPECs that require additional eyaluation in order to conclude 
that these contaminants do not provide Site-related risk to ecological receptors. A'summary and 
conclusions are presented in Section 7 and a list of references cited in the SLERA is provided in 
Section 8. -

L20n-224 1-2 SLERA 



2.0 PROBLEM FORMULATION (STEP 1) 

The Problem Formulation consists of an evaluation of the following: . 

• Environmental Setting and Potential Receptors; 
'-• Site Contaminants; •, 
• Contaminant Fate and Transport; 
• Complete Exposure Pathways; and 
• Assessment and Measurement Endpoints. -

The Environmental Setting and Potential Receptors section briefly describe habitats present at or 
nearby the Site and identifies potential receptor species. Preliminary cpntaminants of potential 
ecological concem (PCOPECs) identified at the Site, as weH as their fate and transport 
mechanisms are discussed.. Complete exposure pathways are also identified. The results of these 
components are then used to develop the proposed assessment and measurement endpoints. 

2.1 ENVIRONMENTAL SETTING AND POTENTIAL RECEPTORS 

The SMG Facihty comprises approximately 67.7 acres. The on-site acreage consists of lot and 
blpck numbers in Newfield and Vineland, New Jersey, which are in Gloucester and Cumberland 
Counties, respectively. SMG also owns 19.8 acres of farmland in Vineland, New Jersey, within . 
Cumberland County. This 19.8 acre parcel is approximately 2,000 feet southwest of the SMG 
Facility. SMC purchased the Farm Parcel to facilitate groundwater remediation, which includes 
a pumping well at this location: This Farm Parcel has never been used for manufacturing or 
related activities. A site location map is provided in Figure 2-1. 

The SMC Facility is located approximately five miles to the west of the New Jersey Pinelands 
National Reserve. The Pinelands is distinctive for the widespread occurrence of dry pine, oak, 
and heath communities in a humid, temperate, deciduous forest climate. These low-nutrient and 
fire-adapted species have been successfiil in establishing and maintaining themselves 
competitively over the last several thousand years on the sandy, well-drained, nutrient-poor soils. 
The upland and lowland plant communities of the Pinelands are distinct fi-om each other, due 
primarily to soil moisture differeiices. The ecological significance of the Pinelands is 
attributable to its status as the largest area of contiguous, undeveloped forest and wetland pn the 
Atlantic Coastal Plain of the Mid-Atlantic region with a mosaic bf globally rare upland and 
wetland communities and species of natibnal significance. 

The Site is characterized by. sandy uncbnsoHdated soils, flat tb gently sloping terrain, and 
vegetative and wetland types that are similar to the nearby Pinelands. The Hudson Branch flows 
along the sbuthem portion of the Site, with its headwkters located to the east. The headwaters of 
the Hudson Branch are characterized by an extensive wetland that.develops into a .ponded area, 
fi'om which the Hudsori Branch flows .along a stream course along the southem border of the site. 
The Hudson Branch is a tributary to Burnt MiH Pond, fi-om which the Bumt Mill Branch flows to 
the Maurice River. The Maurice River receives the FW2-NT (Category II) Classification in its 
upper reaches, while the classification for the lower portion is FW2-NT (Category I). Since the 
Hudson Branch flows into the upper portion of the Maurice River, it also receives the Category 
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I I classification. Several aquatic, wetland and terrestrial habitats are present at the SMC Facility 
or in association with the Hudson Branch. These habitats consist of perennial stream (Hudson 
Branch), ponds (ponded portions of the Hudson Branch), palustrine emergent marsh, palustrine 
scrub-shmb wetland, palustrine forested wetland, forested upland and maintained grassland 
areas. In addition, disturbed areas that are devoid of vegetation are present throughout the 
developed pprtions of the SMC Facility. These areas do not provide suitable habitat for 
ecological receptors. The various habitats are described in more detail below. 

2.1.1 Aquatic Habitats 

Aquatic habitats are associated with the Hudson Branch, a small perennial stream that is located 
along the southem boundary of the SMG Facility (see Figure 2-1). The Hudson Branch 
generally flows to the southwest for approximately 1.3 miles, where it flows into Bumt Mill 
Pond. Bumt Mill Pond has a surface area of approximately 15 acres in size and is impounded by 
a dam. Bumt Mill Pond is reported to be shallow, with a mean depth of 2.4 feet. 

The upstream drainage area of the Hudson Branch is estimated at 1,180 acres (TRC, 2006). 
Runoff enters the Hudson Branch via overland flow and a number of culverts, including a north-
south 36-inch diameter culvert that bisects the Site and conveys stormwater fi-om areas of 
Newfield north' of the Site to Hudson Branch. The channel of the Hudsori Branch along the 
southem boundary of the Site varies in size; its width ranges fi-om as littie as a few feet at many 
locations to 100 feet wide at the broader area. 

Bumt Mill Branch (sometimes referred to as the Manaway Branch) generally rans north to south 
and discharges into Bumt Mill Pond. Bumt Mill Branch is located approxiinately 4,000 feet 
west of the Site. The headwaters of Bumt Mill Branch begin approximately 7,000 feet northwest 
of the Site. The Bumt Mill Branch continues fi-pm Bumt Mill Pond, joining the Maurice River 
approximately 9,000 feet southwest of Bumt Mill Pond. " 

The Hudson Branch is fairly typical of a low gradient stream in that riffle-run habitats are not 
present and the stream substrate consists of fine particle-sized material (i.e., fine sands, silt, and 
clay) with considerable organic matter present. Total organic carbon contents in sediment 
samples have ranged from 1.2 percent tb 64.8 percent. The pH of the Hudson Branch sediments 
is generally neutral. Two ponded areas of the Hudson Branch have been identified (Figure 2-2). 
One broad area of ponded water and wetlands vegetation, approximately 1.4 acres in size, is 
present on SMC property within the headwaters of the Hudson Branch (hereafter referred to as 
the ponded area), while a small impoundment (approximately 0.3 acres) is present approximately 
3,000 feet downstream of the SMG Facility (Figure 2-2). This smaller pond is located in a 
residential area. 

The upstream portion of the Hudson Branch above the ponded area consists of a shallow gully 
that contains surface water flows only on an intermittent basis. The ponded area is 
approximately two to six feet in depth. The substrate is soft with a variable total prganic carbon 
content that ranges fi-om 6.6 percerit to 19 percent. Vegetation consists primarily of common 
reed {Phragmites australis) and water willow (Decodon verticillatus). Water flows fi-om the 
ponded area through a culvert (under the former Haul Road) to form the Hudson Branch. 
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The portion of the Hudson Branch located immediately downgradient of the ponded area is a 
poorly defined channel. Surface water flows generally meander through abroad area of common 
reed for approximately 750 feet before the Hudson Branch becomes a more defined channel. 
Based on aerial photographs (ENSR, 1989), the portion of the Hudson Branch immediately 
downgradient of the ponded area appears to have been channelized within a straight ditch 
through former cultivated fields. This alteratiori occurred between 1940 and 1951, and this 
portion of the Hudson Branch remained channelized until sometime around 1974 tb 1977, 'when 
the stream appeared to follow a more rneandering route. 

Approximately 500 feet upgradierit of West Boulevard, the Hudson Branch is channelized within 
two distinct channels. These two channels diverge for approximately 350 feet before rejoining 
150 feet upgradient of West Boulevard. The northemmost channel receives discharges trom 
SMC Outfall DSN-004A which includes strormwater and treated ground; water that is discharged 
to the on-site drainage basin before being discharged through the outfall. Downgradient of West 
Boulevard, the Hudson Branch enters a mbre defined channel, that remains well-defined until its 
flow into Bumt MiH Pond: 

Water depths within the identified stream channel portions of the Hiidson Branch (generally 
present throughout the Hudson Branch downgradient ofthe area'of cornmon reed discussed 
above) range from several iriches to approximately three feet within pooled areas of the stream. 
Low flow velocities are present throughout the entire reach of the Hudson Branch. Aquatic 
plants (macrophytes) and submerged Ipgs are also present within the channelized portions of the 
Hudson Branch. 

Portions of the Hudson Branch have been observed to gain surface water (areas of ground water 
release) during portions of the year while other areas appear to. lose surface water (ground water 
recharge areas). However, surface water release and recharge is variable within reaches of the 
Hudson Branch and reflects temporal changes due to seasonality and in resppnse to precipitation 
events. , 

2.1.2 Terrestrial Habitats 

The Site consists of six key areas, namely: 

• Former Production Area, .. . 
• Former Lagoons Area, 
• Eastem Storage Areas, . . . . 
• Southem Area, 
• Natural Resource Restoration Areas, and 
• Restricted Area. 

A description pf the key areas is provided below.' A plan depicting the bpundaries of these areas 
and the physical featiires of the facihty areas is provided as Figure 2-3. In addition, wetlands 
located within the southem portion of the Site and downgradient of the Site that are associated 
with the Hudsbn Branch also represents a key terrestrial habitat that was evaluated in the 
SLERA. 
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Former Prodiiction Area 

The Former Production Area is located in the northwest part of the SMC Facility and is the area 
where the majority of former manufacturing activities occurred. The Former Production Area is 
approximately 22 acres, and is the largest key area. The Former Production Area is largely 
covered with buildings and asphalt or concrete pavement. SMC's fiiture. plans for the Former 
Production Area include the continued use of the buildings for warehousing and constmction 
equipment storage space (or replacement/repair therepf). Due to the extremely disturbed and 
developed riature of the Former Productiori Area, habitat for ecological receptors is very limited. 
Therefpre, complete exposure pathways to ecological receptors are not present and this area is 
not evaluated further in the SLERA. 

Former Lasoons Area 

The Former Lagoons Area is located in the central portion of the SMG Facility and occupies 
approximately 4.5 acres. The Former Lagoons Area includes closed lagoons that were used fi-om 
the 1960s to the 1990s for wastewater treatment. In May 1992, use of all nine lagoons was 
discontinued. The nine lagoons were characterized, remediated, and closed from 1994 to 1997. 
Closure activities included isludge removal,-liner removal, contaminated soil. removal, post-
excavation sampling, and backfilling. In a letter dated August 10, 2001, the NJDEP approved 
the lagoons closure report (NJDEP, 2001). 

Two additional lined basins were located to the west of the former lagoons. These lined basins 
were used to contain wastewater associated with an air pollution control process. SMC stopped 
using the basins in early 1990s. In December 1992, the soils below the basins and the adjacent 
berrri soils were sampled per NJDEP requirements. The analytical results indicated that past 
activities did not impact the surrounding soils. The lined basins were closed in 1993 and the 
berm soils were used to backfill the former basins. 

Currently, the Former Lagoons Area is covered by light vegetation, which includes small trees 
and grass. SMC is considering a Brownfields/Brightfields approach for the Site, and is 
considering the Fonner Lagoons Area as the area to potentially receive a solar field. I f viable, 
solar arrays would be placed in this area, after warranted remedial measures have been 
implemented. 

Eastern Storage Areas 

The Eastem Storage Areas, which consist of two separate areas bounding the Restricted Area, 
are located to the east of the Former Production Area and Former Lagoons Area. These areas 
were previously used as the By-Product Dmm Storage Area and a bone yard. These areas have 
never included buildings or offices. Currently, the areas are covered with gravel, light vegetation 
and piles of concrete debris. Most of these areas were developed and included with the Natural 
Resource Restoration Area, which is discussed below. 
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Southern Area 

The Southem Area is located alorig the southem property line of the SMC Facility. The 
Southem Area includes undeveloped areas as well as the on-site impoundment and the Former 
Thermal Pbnd Area. The on-site impoundment, as referericed in the current New Jersey 
Pollutant Discharge Elimination System (NJPDES) permit, receives a combinatibn of facility 
stonriwater ahd treated water frorri the on-site groundwater treatment system. The water from 
the on-site impoundment is directed intb a ditch or unnamed tributary of the Hudson Branch. 
The on-site irnpoundment was instaHed in the early 2000s. 

The Former Thermal Pond Area covers approximately 0.77 acres and consists.of a rectangular 
depression area of approximately 3 feet deep. The Fonner Thermal Pond Area was used on a 
few occasions as an emergency holding reservoir for treated wastewater. The Former Thermal 
Pond Area is currently covered with vegetation (herbaceous vegetation and shmbs primarily). 

Based pn histprical aerial photographs, some areas in the Southem Area were used for 
miscellaneous storage. Currently, the Southem Area is covered with vegetation that includes 
grass and small trees. Several areas were developed and included with the Natural Resource 
Restoratiori Area; these areas are shown on Figure 2-3. 

Natural Resource Restoration Areas 

Natural Resource Restoration Areas were established in l999 and 2000 at designated portions of 
the facility to provide wildlife habitat value. These Natural Resource Restoration Areas were 
based on a Natural Resource Restoration Plan was prepared in October 1997 in accordance with 
the terms of USEPA and NJDEP Environmental Settlement Agreement, which was incorporated 
into SMC's plan of reorganization pursuant tb Chapter 11 of the Bankmptcy Code (US 
Bankmptcy Court, 1997). In November 1997, the New Jersey Office of Natural Resource 
Damage reviewed and approved the Natural Resource Restoration Plan. 

The Natural Resource Restoration Areas total approximately 9.65. acres, located in a non­
contiguous collection of areas around the SMG Facility, including the former lagoons area, the 
eastem storage areas and the southem area. These areas were established by importing soil 
(generally a minimum of 1' thick, but as much as 2' thick), then establishing vegetation. Species 
planted include the follpwing: 

• 50% pitch pine (PmM5 ngji/a) 
• 20% chestriut pak {Quercus prinus) 
• 20% red oak {Quercus rubra) 
• \0% persimmon {Diospyros birgiriiand) 

Vegetation withiri these areas includes a variety of herbaceous plants including grasses, trees, 
and shmbs. In addition to providing natural resource value, these areas were intended as a cap to 
address poteritial soil contamination at these locations. 
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To ensure the planted areas are maintained as vegetated areas, the future use of the planted areas 
is considered restricted. As such, the nature of these areas cannot be changed, without 
significant regulatory changes. 

Restricted Area 

The Restricted Area is located in the eastem portion of the facility and is referred as a controlled 
area by the Nuclear Regulatory Commission (NRC): Due to the presence of naturally occurring 
thorium and uranium in the raw material used for ferro-columbium and the resulting slag and 
dust, this portion of the Facility is restricted. 

A chain link fence with barbed wire surrounds this area (providing a second layer of security 
from the facilities perimeter fence). Additionally, the Restricted Area is posted with specific 
signage. Site personnel are trained to stay out of this area, unless, specific training and/or escort 
is provided. The Restricted Area is not the subject of the AOC and/or this SLERA. 

Hudson Branch Wetlands 

Wetlands were delineated along the Hudson Branch in the vicinity of the. Site in 1994 by Schoor, 
DePalma & Ganger Environmental Services, Inc., under confract to TRC (Schoor DePalma, 
1994). The delineation covered an approximately 100-acre area, which included the Site and the" 
Hudson Branch from.the headwaters to the Farm Parcel. Multiple wetland habitats are present 
adjacent to the Hudson Branch including the following palustrine wetiand types: eriiergent 
marsh, broad-leaved deciduous forest, scmb-shrab, and open water. The width of the wetlands 
ranges from approximately 5 feet (along the generally dry portion of Hudson Branch along the 
SMC Facility boundary) to over 400 feet (near the southwest comer of the Site). A wetiand 
coyer survey was conducted in 1996 by TRC and included the identification and subsequent field 
survey of the stream center line (thalweg) and limits bf each wetiand cover type (including the 
upland/wetiand boundary) at 250-foot intervals along the Hudson Branch (TRC, 1996a). The 
extent of the wetlands and associated habitat types are indicated in Figure 2-2. 

Above the unnamed pond, narrow bands of palustrine scmb-shmb and emergent marsh v^etlands 
are located adjacent to the intermittent surface flow areas of the Hudson Branch. Plants noted 
within these areas include common reed, highbush blueberry {Vacciniutn corymbosum), and 
willow {Salix sp.). A broad band of wetlands is present at the confluence of the Hudson Branch 
with the unnamed pond. Although the northem shore of the porid is bordered by a steep bank, 
the eastem and southem shorelines contain a wide band of emergent herbaceous marsh 
vegetation (primarily common reed) with a forested overstory consisting of young red maple 
{Acer rubrum). 

Downgradient of the unnamed pond, the wetland vegetation consists primarily of common reed 
immediately adjacent to the Hudson Branch. Wide bands of forested wetlands consisting of red 
maple and tupelo {Nyssa sylvatica) in the overstory are present to the north and south upgradient 
of the areas of common reed. These forested areas contain a well-stocked and dense stand of 
intermediate-sized trees with a dense understory of sweet pepperbush, highbush blueberry, 
laurel, green-brier, and cinnamon fern {Osmunda dnamomea). A sparse forest overstpry pf red 
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maple is present within the area located between the divided portions of the Hudson Branch 
(upgradient of West Boulevard): 

The broad area of wetlands located between West Boulevard and Weymouth Road, consists of a 
sparse forest overstory (comprised of large mature trees) with a herbaceous understory 
comprised of various grasses, sedges, and mshes. South of Weymouth Road, the wetiands 
bordering the Hudson Branch remain fairly extensive with littie topographical relief present. 
This area of wetlands is a well-interspersed area of scrab-shmb and emergent herbaceous 
wetlands containing common elder (Sambucus canadensis), multiflora rose {Rosa multiflora), 
and anbw-wood {Viburnum recognitum) in the shrub layer, with various grasses, cat-tail {Typha 
latifplia), water willow, and sensitive fern {Ondclea sensibilis) also present. This wetiand 
gradually grades into a palustrine emergent marsh consisting of water willow, pickerel weed 
{Pontederia cordata), and other herbaceous vegetation. A'broad area of mature red maple 
forested wetlands is present downgradient of this miarsh. This forested wetlands extends to West 
Arbor Avenue. South of West Arbor Avenue is a disturbed area that presentiy cpntains a small 
man-made, ppnd that, was formed by impounding the Hudson Branch. This disturbed area 
extends for several hundred feet (to Northern West Avenue) where rriature red maple forested 
wetiands are present until the Hudson Branch reaches Bumt MHl Pond. 

The locations of the former lagboris area, eastem storage areas, southem area and the Hudsori 
Branch wetlands are indicated in Figure 2-3: Each of these four areas of terrestrial/wetiand 
habitat is evaluated in this SLERA: . • -

2.1.3 Potential Receptors •• 

Ecological data collected during various investigations conducted at the site and along the 
Hudsbn Branch as well as a review of the available literature are used to ideritify potential 
receptor species (i.e., amphibianSi birds, mammals, and reptiles). Plant species provide an 
important component of the habitats identified on the Site (and adjacent to the Hudson Branch) 
and have been briefly discussed in the previous sections. A variety of wildlife receptors have 
either been observed at the Site or are expected to inhabit the habitats identified on or adjacent to 
the Site. The primary ecological receptors of concem for the adjacent aquatic habitats are 
organisrris such as macroinvertebrates' which inhabit the Hudsori Branch and those wildlife 
species that forage on these receptors. Insectivorous birds and mammals are of particular 
cpricem as they are representative of higher trophic level receptors, which are" more susceptible 
to contariiinants that bioaccumulate within the tissues of their prey. Terrestrial receptors such as. 
herbivorous/insectivorous/camivorous birds and mammals, may also be at risk due to potential 
ingestion of contaminated plants and invertebrates that have bibaccumulated elevated levels of 
contaminants within their tissues from impacted surface soils. Wildlife species that may 
potentially inhabit the forested wetiands/uplands and the Hudson Brarich are discussed below 
and includes ariiphibians, birds, mammals, arid reptiles: 

. 2,1.3:1 Aquatic Habitat Receptors 

A variety of amphibians and reptiles may potentially inhabit the aquatic habitats provided by the 
stream and ponded areas of the Hudsori Branch Some species, such as the green frog {Rana 
clamitans) and eastem painted turtle {Chrysemys picta), may inhabit these aquatic habitats 
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throughout the year while other species, such as the gray treefrog {Hyld versicolor), may only 
utilize these aquatic habitats for breeding in the spring. During the remainder of the year, species 
such as the gray treefrog would forage within the adjacent forested wetland/upland cover types. 
A variety of snake species may forage for prey such as frogs along the banks of the Hudson 
Branch. Several snake species identified as potential receptors prefer aquatic habitats as foraging 
areas. Such species include the eastem ribbon snake {Thamnophis sauritus) and northem water 
snake {Nerodia sipedon). 

Birds that may be present along the Hudson Branch include waterfowl species such as the 
mallard {Anas platyrhynchos) and wading birds including the green heron {Butorides striatus). 
These species may potentially forage for food in and immediately adjacent to the Hudson 
Branch. Piscivorous (fish eating) species such as the belted kingfisher (Cery/e.a/c^ow) may also 
potentially use ponded areas of the Hudson Branch as a foraging area. Riparian (along the 
stream bank) gleaners such as the red-winged blackbird {Agelaius phoeniceus) may forage on 
invertebrates or seeds along the banks of the Hudson Branch, while aerial screeners such as the 
tree swallow {Tachycineata bicolor) or eastem phoebe (̂ oyorww j7/zoefee) may forage on insects 
above the aquatic habitats provided by the Hudson Branch. Other avian species including 

, various sparrows ri^ay utilize the dense vegetation along the banks as nesting habitat. 

Mammalian use of the Hudson Branch js expected to include several bat species that would 
forage for insects above the rnore open areas of aquatic habitat (i.e., ponds, herbaceous emergent 
marsh). Aquatic habitats are generally productive sites for invertebrates including emerging 
insects that provide an important food resource for bats. Mammalian predators such as the 
opossum {Didelphis virginiana) and raccoon {Procyon lotor) may forage within the emergent 
marshes and along the banks bf the stream and pond habitat. The raccoon and opossum are 
omnivorous feeders that may consume a wide variety of items (e.g., amphibians, invertebrates) 
found within the aquatic habitats provided by the Hudson Branch. 

A macroinvertebrate survey was previously conducted at various locations of the Hudson 
• Branch. The macroinvertebrate sampling method involved sweeping a D-net along productive 
habitats (i.e., aquatic vegetation, submerged logs) located within the Hudson Branch. This 
method provides a qualitative insight into the macrbinvertebrate community present within the 
Hudson Branch. In general, macroinvertebrates present within the ponded area near the facility 
were comprised primarily of midges {Chironomidae), dfagonflies/damselflies {Odonates), and 
mayflies {Ephemeropterans). Dominant macroinvertebrates noted within the samples collected 
from the stream portions pf the Hudson Branch were the same, with the addition of mollusks. 

2.1:3.2 Terrestrial Habitat Receptors 

A diverse assemblage of amphibians and reptiles may potentially inhabit the upland and wetland 
habitats present on br adjacent to the facility. Several amphibian species such as the spring 
peeper {Pseudacris crucifer) and redback salamander {Plethodon cinereus) may use the wetland 
and upland forest cover types available on or adjacent to the Site. A variety of snakes are likely 
to use the wetland and upland cover types found ori the site. Snake species are generally 
camivorous and are found both within wetland and upland habitats where prey (i.e., small 
mammals) are present. 
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A diversity of bird species may inhabit the forested cover types present at or adjacent to the 
facility due to the vertical stmctural diversity provided by the overstory and understory 
vegetation. These species would include sapling/shrab nesters such as the wood thrash 
{Hylocichla mustelina) and gray catbird {Dumetella carolinensis) and other insectivores that may 
consume tenestrial insects-and other ground invertebrates. • Omnivorous birds; such as the 
American rohm {Turdus migratorius) .are expected to feed on macroinvertebrates (i.e., 
earthworms, insects) as well as seeds. Insectivores such as the tufted titmouse {Parus bicolor) 
and downy woodpecker {Picoides pubescens) may use the forested habitats while various 
flycatchers and warblers may also use the forested areas for nesting and/or foraging. Raptors 
such as various hawks and owls may also forage on small-birds and mammals present in both 
grass and forested cover types.' - ' 

Mammalian herbivores such as white-tailed deer {Odocoileus virginianus) and small mammal 
species including moles, mice, shrews, and voles are also likely to inhabit the forested habitats. 
The insectivorous short-tailed shrew {Blarina brevicauda) may forage on insects and other 
invertebrates within the forested and grass habitat of the Site. Mammalian predators such, as the 
red fox ( Vulpes vulpes) may alsb forage for small manimails within these habitats. 

The New Jersey Natural Heritage-Program was recentiy;contacted regarding the preserice of 
endangered, threatened, br rare species bn or near the Site. Ba:sed :pri the request, the Natural 
Heritage Database and theXandscape Project habitat mapping were searched for occunences of 
any rare wildlife specifies, .plant species, wildHfe habitat or riatural coriimunities on the Site. The 
Natural Heritage Prograrn identified the great blue heron {Ardea herodias) as occurring within 
the Site. The New Jersey status for the great blue heron is SC/S indicatirig that the breeding 
population is listed as Special Concem while the wintering population is stable. In addition, the 
eastem box turtle {terrapene Carolina) and wood ^̂ nrash. {Hylocichla mustelina),'both, listed as 
state species of Special Concem, occur within % mile of the Site. No records of any additional, 
rare wildlife species, wildlife habitat, rare plants or natural cbmmunities were, identified within >4 
mile of the site. •, ' 

The great blue heron forages within aquatic habitats on various prey including fishes and 
macroinvertebrates. It is a colonial nesting species with nests typically located in trees (often 
dead trees) within wetlands or ponds. This species may be expected to forage within the Hudson 
Branch, particularly within the ponded areas or broad shallow marsh areas present within this 
stream. The eastem box turtle inhabits sandy uplands where it primarily forages on fruit, fungi, 
and plants. The wood thmsh is primarily an insectivorous bird (although some frait is also 
taken) that generally inhabits large, contiguous areas of forested uplands/wetlands. 

2.2 ' SITE C O N T A M I N A N T S ' 

For the characterization bf ecological risk, the primary media of concem at the Site are surface 
water and sediment associated with the aquatic habitats of the Hudson Branch and surface soils 
within the forested and grassland habitats associated with pr adjacent to the facility. 

L2011-224 2-9 SLERA 



2.2.1 Datei Management 

Analytical data used in the SLERA include all previous surface water, sediment and surface soil 
sampling results. Analytical results for each sample are presented in Appendix A. Table 2-1 
provides a summary of the data included in the SLERA. The analytical data were statistically 
summarized by environmental niedium (Appendix B). The locations of all surface water, 
sediment, and surface soil samples are depicted in Figures 2-4 througji 2-6. 

The following discussion provides an overview of the field investigations conducted at the 
facility. For additional information, the reader is directed to TRC (1992, 1996a). Data obtained 
as part of the site characterization were evaluated for their usability by TRG according to 
USEPA's procedures and guidelines. 

Surface Water 

Surface water samples were collected from the Hudson Branch duririg the initial RI of the SMG 
site to deterrriine the presence, nature, and extent of surface water contamination (TRC, 1992). A 
total of five surface water samples were collected from locations along the Hudson Branch in 
October 1990. The surface water samples were coHected from (i) the headwaters of the Hudson 
Branch, (ii) :immediately downstream of SMC Outfall 001, (iii) between Weymouth Road and 
West. Boulevard overlying the chromium ground water plume, (iv) just south of the chromium 
plume along SMC's 19.83 acre farmland parcel̂  and (v) at the mouth of the Hudson Branch just 
upstream of the point of flow into Bumt Mill Pond. 

Additional surface water samples were collected from five sampling stations (SW-8, SW-11, 
SW-21, SW-25, and SW-27) in August 1995 as shown on Figure 2-4 (TRG 1996a). Each 
surface water sample was collected and analyzed for TAL inorganic cbmpounds. Two samples 
(SW-30 and SW-31) were also collected from Burnt Mill Branch to serve as reference samples 
as indicated on Figure 2-4. These samples were also analyzed for TAL inorganic compounds. 
Surface water samples represent total recoverable (i.e., non-filtered) metal concentrations. 

The surface water data collected during 1990 and 1995 represent different conditions due to 
modifications implemented in the SMC ground water remediation system in 1992. The former 
ion exchange system was replaced by an electrochemical treatment system resulting in increased 
flow and improved water quality discharged from SMG Outfall 001 to the Hudson Branch. 
Therefore, only the 1995 surface water samples were utilized for this SLERA as this data more 
accurately reflects existing conditions within the Hudson Branch. Results for each surface water 
sample used in the SLERA are presented in Tables A- l and A-2 of Appendix A while sumrriary 
statistics are provided in Tables B-1 and B-2 of Appendix B. . 

Sediment 

During the 1990 and the 1995 investigations, sediment samples were collected within the 
Hudson Branch to determine the presence, nature, and extent of sediment contamination. Stream 
sediment sampling locations are shown on Figure 2-5. The sampling within ponded areas of the 
Hudson Branch was limited to the 1995 investigation activities. Pond sediment sampling 
locations are also depicted on Figure 2-5. 
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A total of five sfream sediment samples were collected along the Hudson Branch in October 
1990 (SDOl through SD05). .These five sediment samples were collected from a depth of 0 to 6 
inches.' Three of the sediment saniples (SD02, SDOS, and SD05) were analyzed for volatile 
organic compounds (VOCs) and TAL inorganic compounds. The remaining two sediment 
samples (SDOl and SD04) were analyzed for the exparided parameter list which included 
TGL+30 and TAL inorganic compounds (TRC, 1992). 

The five sediment samples collected from the Hudson Branch during 1990 were found to contain 
elevated concentrations of inorganic compounds'. In order to delineate the exterit of inorganic 
contamination of sediments within the Hudsori Branch downstream to Bumt Mill Pond and to 
define background conditions, 15 stream sediment stations (SD-7, SD-8, . SD-11, SD-12, SD-13, 
SD-14, SD-15, SD-16, SD-17, SD-18, SD-19, SD-20, SD-22, SD-23 and SD-28) were sampled 
in August 1995 (TRC, 1996a).: In addition, eight sediment samples were collected at sediment 
samphng stations located within ponded areas of the Hudson Branch (SD-9, SD-9A, SD-10, SD-
21, SD-24, SD-25, SD-26, and SD-27). Sediment samples were cbllected from each sediment 
sampling location from a depth of 0 to 6 inches. However, at station SD-21^ the sample was 
collected from a depth of 0 to 3 inches due to the limited depth of sediment present at that 
location. Refererice sediment samples were alsb obtained from SD-29, SD-30 and SD-31 along 
the -Bumt Mill Branch. Each of the sediment samples was submitted for TAL inorganic 
compounds. In addition, the sediment samples'collected at SD-11, SD-15, SD-21, and SD-24 
were also analyzed for TGL pesticides/polychlorinated biphenyls (PCBs). 

Additional sediment characterization studies were conducted in September 1995 (TRC, 1996a). 
Sediment samples (0 to 6 inches) were collected from six stations (SD-9A, SD-10, SD-14, SD-
17, SD-;19 and SD-23). Reference sediinent samples were also coHected at SD-30 arid SD-35 on 
Burnt Mill Branch. These samples were analyzed for TAL inorganic compounds pH, total 
organic content, and acid volatile sulfide analysis. Each of these sedimerit samples were also 
evaluated for toxicity to laboratory test organisms {Chironomus tentans and Hyalella azteca). 

In April 1996, five additional sediment samples were coHected at the Hudson Branch in order to 
determine the lateral extent of metal coritamination within downstream areas of the Hudson 
Branch and-the adjacent wetland (the wetiand samples are considered soH samples). The 
locations of these samples are also presented on Figure 2-5. Each of these samples was collected 
from 0 to 6 inches and analyzed for chromium, copper, nickel and vanadium (TRC, 1996b). 
Cyanide was also analyzed in three of these samples. 

In March 2009, 11 sediment samples were collected from previous sampling locations within the 
Hudson Branch (SD-4, SD-6, SD-9A, SD-12, SD-15, SD-17, SD-18, SD-19; SD-20, SD-23, and 
SD-25) to determine concentrations of 10 metals (TRC, 2009); Two reference samples (SD-30 
and SD735) were also collected from the Bumt MHl Brarich at this time. All samples were 
collected from 0 to 6 inches. • '-

All sediment chemistry results from the samples discussed above were evaluated in the SLERA. 
Summary statistics of the Hudson Branch and reference samples (Burnt Mill Branch) are 
presented in Tables B-3 and B-4, respectively^ of Appendix B. 
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Surface Soil 

A tbtal of 118 surface soil samples collected within or downgradient of the facility from October 
1990 through April 1996 were considered relevant to the areas of interest for terrestrial upland/ 
wetiand receptors (i.e., within areas providing habitat) and therefore were included in the 
SLERA. Figure 2-6 provides the locations of these surface soil samples. Seventy-five (75) of 
these samples were collected from a depth of 0 to 6 inches while 15 samples were collected fi'om 
a depth of 0 to 12 .inches. The remaining 28 surface soil samples were collected from the top two 
feet using a split-spoon sampler during the soil boring program. 

In October 1990, 52 surface soil samples were collected from a depth of 0 to 6 inches withiri the 
tenestrial/wetland areas providing habitat for ecological receptors (TRC, 1992). Two (2) 
samples were collected from the former lagoons area, 16 samples from the eastem storage areas, 
20 samples from the southem area of the facility, and 14 samples from the wetland associated 
with the Hudson Branch.: These later samples were taken adjacent to the SMC facility. Each of 
these samples was analyzed for TAL inorganic compounds as well as hexavalent chromium, 
boron, niobium, strontium and titanium. One surface soil sample collected from the eastem 
storage areas was also analyzed, for TGL VOCs and SVOCs along with pesticides, PCB Aroclors 
and zirconium. - " ' ' " 

In November 1990, 24 soil borings from a depth of 0 to 2 feet were collected from the former 
lagoons area (7 samples), eastem storage area (8 samples) and the southem area (9 samples) 
(TRG, 1992). Each of these soil samples, was analyzed for TAL inorganic compounds and 
hexavalent chromium. Six samples were also analyzed for the inorganics boron, niobium, 
strontium. and titanium with one of these samples also analyzed for zirconium. Three soil 
samples collected within the eastem storage areas (SB20-01, SB32-01 and SB33-01) were also 
analyzed for PCB Aroclors. 

In a supplemental sampling investigation performed in August 1995, surface soil samples (0 to 
12 inches) were collected in areas of the Site in order to delineate the horizontal extent of 
contamination detected during the RI (TRC, 1996a). For the purpose of the SLERA, Pnly 15 
surface soil samples (SS-13, SS-14 and SS-16 through SS-28) collected in August 1995 are 
considered relevant and a brief description of the sampling locations is provided below. These 
sampling locations are also depicted in Figure 2-6. 

Seven suiface soil samples (SS-16 through SS-21, SS-23, SS-24, and SS-28) were collected in 
August 1995 within the wetland associated with the Hudson Branch. These samples were 
collected to fiirther define the extent of inorganic compounds detected during the RI. Each of the 
surface soil samples was analyzed fpr TAL inorganic.compounds and hexavalent chromium. 

Four surface soil samples were collected off-site and to the south of the property line, in the 
vicinity of RI sample locations RA-5, RA-13, and RA-14. Supplemental surface soil samples 
SS-25, SS-26 and SS-27 were analyzed for beryllium, while sample SS-22 was analyzed for 
TAL inorganic compounds and hexavalent chrbmium. Surface soil samples SS-13 and SS-14 
were collected from the eastem storage areas and analyzed for PCB Aroclors. 
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Several soil borings were also collected frorn 0 to 2 feef within the: eastem storage, area and the' 
southem area of the SMC facility during August 1995. Three samples were collected from the 
eastem storage, areas and analyzed for pesticides and PCB Aroclors whHe one additional sample 
was collected from the southem area and analyzed for hexavalent chromium; 

In April 1996, 17 additibnal surface soil samples were collected at 8 transects (SD-lOO through 
SD-107) within the wetiands associated with the Hudson Brarich in order to determine the lateral 
extent of metal contamination within downstream areas of this wetland (ais well as within the 
sediments of the Hudson Branch) (TRG, 1996b). The locations of these samples are presented 
on Figure 2-6. Each of these samples was collected from 0 to 6 inches and analyzed for 
chromium, copper, nickel and variadium. Cyanide was also analyzed in 11 of these samples. 

2.2.2 Data Evaluation 

Data were qualified by the analytical labpratory and evaluated for their usability as described 
previously. The qualification and evaluation of the analytical data incliided a comparispn of the 
site data to corresponding blank (laboratory, field, equipment, and trip) concentration data. Data 
rejected by the usability evaluation ("R" qualified) were not used. Estimated values (e.g., "J" 
qualified) were used" in the SLERA without rnodification. Prior to using analytical data for a 
prirriary sample with an associated field dupHcate, the analytical values for the primary sample 
and the field duplicate were averaged together to provide a single set of values for the field 
duplicate pair. The foHoWing conventions were used for field dupHcate samples: 

• If both samples have detected values (flagged with "J" or unflagged), the average of the 
: values was used. If one value or both values are'flagged with "J", prior to averaging, the 

resulting averaged value was flagged with "J" as appropriate. 

• If both samples have nondetected values (flagged with "U" or "UJ")> the lower value arid 
its flag were used. ' 

• • If one sarnple has a riondetect value (flagged with "U" or "UJ") and the othersample has 
a detected value (flagged with "J" or unflagged) the following is done: 

- If the detected value is less than or equal to the nondetected value, the detected 
value and its flag were used; or 

- If the detected value is greater than the nondetected value, the average of detected 
value and the nondetected value were used. The resulting averaged value was 
flagged with "J". 

• I f one sample has a nonrejected value (flagged with "J", "U", "U J", or unflagged) and 
one sample has a rejected value (flagged with "R"), the nonrejected value and its flag 

. were used. 

The range of detection limits was determined based on the individual sample-specific detection 
limit (or sample quantitation Hmit) fpr each analyte. Because of sample dilutiori and/or sample 
weights, laboratory detection limits for individual samples can be Higher than the method-
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specified detection limits. Mininium and maxirnum sample quantitation lirnits (SQLs) were 
determined for each non-detect analyte using the sample's SQL. A number of samples where a 
constituent was not detected did not Have associated detection limits or SQLs reported. These 
samples were not used in determining the mean or upper confidence of the mean concentrations. 

The frequency of detectiori is the number of samples with detected values per the number of 
samples analyzed, The number of samples with detected values was determiried by totaling all 
samples with detected values. The number of samples analyzed was determiried by totaling all 
samples with detected or nondetected values (flagged with "U", "UJ", " J " or unflagged). 
Rejected values (flagged with "R") were not included in the total number of samples analyzed. 
For field duplicate samples, only one value was used when determining the number of samples 
analyzed and the number of detected values (as determined using the procedure described 
above). 

2.2.3 PCOPEC Selection 

Surface water, sediment and surface soH samphng results coHected during previous field 
investigations on and/or in the vicinity of the Site were evaluated for their frequency of detection 
and compared with applicable-ecological-screening benchrriarks that are available fbf each 
medium. Constituents detected in less than 5 percent of samples were not retained as PCOPECs. 
For those constituents detected in 5 percent or more of the samples, a comparison of the 
maximum concentrations of surface water, sediment and surface soil constituents with applicable 
screening benchmarks was conducted. The maximum concentration of each surface water, 
sediment and surface soil constituent detected Within each sample was compared with its 
appropriate ecological screening value. If the analyte's detected concentration at any surface 
water, sediment or surface soil saimple exceeds its respective screening value, the constituent was 
retained as a PCOPEC. In addition, constituents were retained as surface water, sediment and/or 
surface soil PCOPECs if a screening value was unavailable for that analyte. However, essential 
nutrients (i.e., calcium, magnesium) were not retained as PCOPECs. 

A list of PCOPECs was developed for the different media that included various metals, 
pesticides, polychlorinated biphenyls (PCBs), volatile organic compounds (VOCs), and semi-
volatile organic compounds (SVOCs) that consisted primarily of phthalates and polycyclic 
aromatic hydrocarbons (PAHs). A summary of the sampling results that present detection 
frequency, minimum and maximum detected concentrations, minimum arid maximum SQLs, 
arithmetic mean, and Upper Confidence Limit (UCL) of the mean is presented in Appendix B for 
each medium. A brief synopsis ofthe PCOPECs retained for each medium is provided below. 

Surface Water 

A total of five surface water samples were collected from the Hudson Branch adjacent to or 
downsfream of the Site and analyzed for total recoverable metal concentrations. A total of 18 
inorganics were detected in one or more pf the five samples. Screening benchmarks for these 
surface water samples were (in decreasing prder pf preference): 

• New Jersey DEP Ecological Screening Griteria for Surface Water (Freshwater aquatic -
chronic) (NJDEP, 2010); 
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• .National Recommended Water Quality Criteria (Freshwater -.chrbnic) (USEPA, 2009); 
• .'.and, : • • . ' 

• - iEPA'RegionlllBTAG Freshwater Screening Benchniarks(USEPA, 200'6a), . 

For metals with hardness-dependent screening benchmarks, the average detected water hardness 
value (M.25 mg/L) within the Hudson Branch samples was used to calculate the benchrnark. 

The maximum copeenfrations detected in the surface water sarriples ŵ ere compared to their 
applicable ecological screening benchmarks (see Table 2-2). The maximum concentrations of 
eight inorganics, (aluminum, chromium, copper, iron, irianganese, riickel,. vanadiurii and zinc) 
exceed their respective screening benchmarks and were retained as surface water PCOPECs. 
The reriiaining ten detected .jnorganies (arsenic, beryllium, c&lcium. Cobalt, lead; magnesium, 

, piotassium, .selenium- arid sodium) have maximum concentrations less than their respective 
screening benchmarks. Therefore, these constituents were riot retained as surface water 
•PCOPECs. , \ . ' • ; • • ' • : • ' . • . , : '..;, : . 

Sediment 

A total .of 45 sediinent sarriples were collected frorn the Hudsori Branch either adjacent to or 
downstream of the facihty. A total of .6 VOCs, 11 SVOCs (including 5 PAHs and'3 phthalates), 
3 pesticides (4,4--DDT and its , derivatives 4,4-DDD and 4,4-DDE), 3 PCB Aroclors, and 23 
inorganics were detected in one or more of the sediment samples. Screening benchmarks for 
these sedimerit samples were (in decreasing order of preference):' , , ' .' 

• • New Jersey DEP Ecological Screening Criteria'for Sediment "(Freshwater Lowest Effect. 
Level) (NJDEP, 2009);- • , '• ; , • 

• • EPA Region HI BTAG, Freshvi^ater Sedimerit Screenirig Benehriiarks (USEPA,' 2006a); 
' • and, . • ' • • .: , • • • '"• / X 

• Secondary Chronic Values via Equilibrium Partitioning (Jones et al., 1997): . , 

Samplirig results were compared to their applicable ecological screening benchmarks (see Table 
2T3): The maxirnum concentrations of three. VOCs (acetone, icarbon disulfide, and methylene 
chloride) and two SVOCs (bis(2-ethylhexyl)phthalate, and phenol) exceed their respective 
sediment screening benchmarks and were retained as PCOPECs. Benzoic aeid:was also retained 
as a PCOPEC since a sedirrient screening benchmark for this SVOC is unavailable. The 
remaining three VOCs and eight SVOGs were detected at low concentratipns below their 
screening values and were eliminated from , fiirther evaluation in the SLERA. All three detected 

. pesticides (4,4-DDT and ;its deriva:tiyes) and the three- detected PCIB Aroclors exceed their 
sediment benchmarks aridr.were retained as PCOPECs. Each of these contaminants iS alsb a 
bioaccumulative comppund of concem (USEPA, 2000). 

All.bf the inorganics detected in the Hudson Branch, except fbr calcium, magnesium, potassium, 
silver, sodium arid thallium vî ere retained as' sediment PCOPECs. The maximum concentrations . 
of aluminum, antirriony, arsenic, cadmium, chromium,; cobalt, Cbpper, iron, lead, mangariese. 
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mercury, nickel, selenium and zinc exceeds their respective screening benchmark; Barium, 
beryllium and vanadium were also retained as sediment PCOPECs since screening benchmarks 
are unavailable. Calcium, magnesium, potassium and sodium were not retained as PCOPECs 
since these elements are essential nutrients. Silver, arid thallium were eliminated as PCOPECs 
because these inorganic Constituents were infrequently; detected (each detected in only 3 percent 
of the sediment samples). Sediment PCOPECs listed as a bioaccumulative concem are also 
indicated in Table 2-3. • 

Surface Soil 

A total of 118 surface soil samples were collected from the Site. Constituents detected in the 
surface soil samples were primarily limited to inorganics as metals represent the main 
contaminants associated with the Site. A total of 21 iriorganics were detected in surface soil 
samples collected from the former lagoons area while 25 inorganics were detected in surface soil 
samples collected at both the southem area and Hudson Branch wetlands.' Two SVOCs (bis(2-
ethylhexyl)phthalate and di-n-butyl phthalate) three PGB Aroclbrs (1248, 1254 and 1260), and 
29 inorganics were detected in soil samples collected frorn the eastem storage areas. 

A comparison of the maximum detected concentrations for each constituent with their respective 
surface soil screening benchmarks is presented in Table 2-4 for each of the four areas of concem 
(i.e., former lagoons area, eastem storage areas, southem area and Hudson Branch wetlands). 
Screening benchmarks for these surface soil samples were (in decreasing order of preference): 

• USEPA Ecological Soil Screening Levels (eco-SSLs). The lowest reported concentration 
for plants, invertebrates, birds and mammals was selected. (USEPA, 2003b and c; 2005a 
through h; 2006b; 2007a through f; 2008); ; -

• New Jersey DEP Ecological Screening Criteria for Soil. The lowest reported 
coricentration for wildlife PRGs (flora and fauna) and terrestrial plants was selected. 
(NJDEP, 2009); .') 

• EPA Region 5 RCRA Ecological Screening Levels for Soil (USEPA, 2003a); and, 

• Toxicological Benchmarks for Effects on Terrestrial plants or SoH Invertebrates. The 
lowest reported concentration was selected (Efroymson et al., 1997a; Efroymson et al., 
1997b)., 

Inorganics and PCB Aroclors 1248 and 1254 were detected at concenfrations above their 
screening benchmarks and were retained as PCOPECs for terrestrial/wetland habitats present at 
the facility. PCOPECs retained for each of the four areas evaluated in the SLERA (i.e., former 
lagoons area, .eastem storage areas, southem area and Hudson Branch wetlands) are discussed 
belpw. 

Former Lagoons Area'. The maximum detected concentrations of eight inorganics (antimony, 
chromium, copper, lead, manganese, nickel, vanadium and zinc) exceed their respective soil 
screening benchmarks and were retained as PCOPECs. for the former lagoons area. An 
additional three inorganics (aluminum, iron and titanium) were retained as PCOPECs since 
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surface soil ecological screening benchmarks are uriavaHable for these constituents. Six 
inorganics (arsenic, barium, bei-yllium, hexavalent chfomiuiri, cobalt and selenium) were 
eliminated as PCOPECs since their maximum concenfrations were detected below their 
screening values. Calcium, magnesium, potassium and sodium were also eliminated as these 
inorganics represent essential nutrients. 

Eastern Storage Areas: The maximum detected concentrations of PCB Aroclors 1248 and 1254 
were detected above the PGB screening benchmark: Therefore, these contaminarits were 
retained as PCOPECs for the eastem storage areas. A total of 13 inorganics (antimony, barium, 
beryllium, boron, cadmium', chroiriium, cobalt, copper, lead, manganese, nickel, vanadium and 
zinc) exceed their respective soil screening benchmarks and \vere also retained as PCOPECs. An 
additional five inorganics , (aluminum, iron, niobium, strontium and titanium) were retained as 
PCOPECs since surface soil ecological screenirig benchmarks are unavailable for these 
constituents. Three organics (bis(2-ethylhexyl)phthalate, di-n-butyl phthalate, PGB . Aroclor 
1260) arid six inorganics (arsenic, hexavalent chromium, cyariide, mercury, selenium arid silver) 
were eliminated as PCOPECs. since their maxirnum concentrations were detected below their 
screening values and/or these coristituents were detected in less than 5 percent of the samples. In 
addition, calcium, magnesium, potassium and sodium were eliminated as these inorganics 
represent essential nutrients. ; " ' ~ : 

Southern Area: . The maximum detected .concentratioris of nine inorganics (antimony, chromium, 
lead, manganese, mercury, nickel, seleniurn, vanadium and zinc) exceed their respective soil 
screening benchmarks and were retained as PCOPECs for the southem area of the SMC facility. 
Ari additional fpur inorganics (aluminum,. irbn, strontiurii and titanium) were retained as 
PCOPECs since surface soil ecological screening benchmarks are unavailable for these 
constituents. Seven inorganics (arsenic, barium, beryllium, boron, hexavalent chromium, cobalt, 
copper, and silver)' were eliminated as PCOPECs since their maximum concentrations were-
detected below their screening values, and/or these constituents were detected in less than 5 
percent of the samples. In addition, calcium, magnesiutn, potassium and sodium were eliminated 
as these inorganics represent essential nutrients. .• . 

Hudson Branch Wetlands: The rriaximum;detected concentrations of 14'inorganics (antimony, 
barium, beryllium, cadmium, chromium, .cobalt, copper, lead, manganese, mercury, nickel, 
selenium, vanadium and zinc) exceed their respective soil screening benchmarks and were 
retained as; PCOPECs for the wetlands associated with the Hudson Branch. An additional three 
inorganics (aluminum, irpn and titanium) were retained as PCOPECs since surface soil 
ecological screening benchmarks are unavailable for these' constituents. Four inorganics 
(arsenic, hexavalent chromium, silver and thallium) were eliminated as PCOPECs since their 
maximum concenfrations were detected below their r screening values and/or these constituents 
were detected in less than 5 percent of the samples. Calcium, magnesium, potassium and sodium 
were also elirninated as.these inorganics represent essential nutrients. 

The average soil pH of the surface spil sarnples within each pf the. evaluation areas is uriknown 
as littie to no pH soil sampling results are available. Aluminum may potentially be bioavailable 
and a contaminant of concem i f soil pH.is less than 5.5 (USEPA, 2003b) while irop is generally 
unavailable with a soil pH greater than 5.0 and less than 8.0 (USEPA, 2003c). Both aluminum 
and iron were retained as PCOPECs as the pH of the surface soils are either unkriown (former 
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lagoon area, eastem storage area and southem area) or within the range where aluminum/iron 
may be potentially bioavailable/toxic to ecological receptors (Hudson Branch wetlands). 
PCOPECs that exceeded their respective soil screening criteria or no screening benchmarks are 
available and considered by the USEPA (2000) to be bioaccumulative were further evaluated by 
estimating exposure and risk to higher trophic level receptors. Surface soil PCOPECs listed by 
the USEPA (2000) as compounds of bioaccumulative concem are also provided in Table 2-4. 

2.3 CONTAMINANT FATE AND TRANSPORT 

Specialty glass manufacturing began at the Site in 1924. SMG purchased the Site in the early 
'1950s and, from 1955 to approximately 2007, SMG manufactured specialty steel and super alloy 
additives, primary aluminum master alloys, metal carbides, powdered metals and optical 
surfacing products at the Site. Some of the metals contained in raw materials used at the facility 
are: aluminum, barium, bismuth, calcium, chromium, copper, irori, lead, magnesium, 
manganese, nickel, oxides of niobium, silicon, titanium, vanadium, and zirconium. In the past, 
oxides of chromium were used at the facility. The Site is currently used as office space and is 
sublet as warehousing and Constraction equipment storage space. 

Within the SMG Facility, drainage from developed portions o f the Facihty is managed via a 
storm drain system and through overland flow. Most of the drainage from the developed portion 
of the SMC Facility is directed to the on-site impoundment located iri the southwestem portion 
of the Facility. The drainage from the west portion of the Site) is discharged into a ditch near the 
westem boundary of the Facility. Stormwater drainage in the eastem undeveloped area of the 
Site is generally via sheet flow. In the restricted area, the surface mnoff is controlled with berms 
located to the south and inside the fence. 

Historically, the Site had three permitted discharge water outfalls to the Hudson Branch. 
Following the closure of on-site lagoon features and subsequent to the preparation of the Draft 
FS Report, the outfalls were revised to reflect cunent discharge coriditions at the Site. Currently, 
there are two permitted outfalls (DSN004A and DSNOOlB). 

DSN004A is located at the southwest comer pf the pn-site impoundment in the southwest portion 
pfthe SMG Facility. DSN004A receives a combination of facility stormwater and treated water 
from the on-site groundwater treatment system. When on-site operations were more extensive; 
non-contact cooling water was also discharged at this location: Flows from DSN004A are 
recorded at an H-flume located at the outfall. 

DSNOOl B is located at the northwest comer of the on-site impoundment, and is the "tailpipe" of 
the pump and treat systerri. The treated groundwater pump and treat system discharge is 
monitored separately from the discharge at an intemal monitoring point for the treatment System 
refened to within the NJPDES pennh as DSNOOl B: 

The fate and transport of PCOPECs identified at the Site are dependent, in part, upon their 
physical and chemical properties. Some of these properties important to their fate and transport 
are solubility, volatility, partition cpefficient, bipdegradation, and oxidatiori/reduction. 
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Potential contamiriant release mechanisms atthis Site include historic releases of PCOPECs from 
the SMG facility via contaminated. ground water and/or stprmwater ranoff resulting in the 
deposition of site-related constituents in the adjacent Hudson Branch. These constituents may 
either seep into the surface waters of the Hudspri Brarich or be''associated with the sediments 
(bound to organic or fine particulate matter) of the Hudsbn Branch. Potential transport 
mechariisms include the foHowing: 

• erosion and transport of contaminant-carrying surfaice soil by wind, rain, flooding, and 
melting snow; and, 

. • leaching of contaminants from contaminated soils and sediments to surface water and , 
ground water.. : . 

The prirnary PCOPECs detected in soils at the Site (metals) have low solubility and low potential 
to leach irito ground water. In general, due to the high partition coefficients of the PCOPECs 
present at the Site, overland transport via surface water rarioff from impacted surface soils and 
the subsequent sedimentation of particles that contain sorbed PCOPECs into nearby aquatic areas 
such as the Delaware River is expected to represent the primary transport mechanism at the Site. 
An additional transport mechanisrn from the-Site surface soils , would be associated with v7ind' 
blown particles that are deposited within nearby terrestrial and/or aquatic habitats. Ground water 
leaching and transport has a low likelihbod of occunence. ' 

Fate and transport characteristics for the identified PCOPECs are discussed in the following 
sections pertaining to each group of PCOPEGS. 

2.3.1 Volatile Organic Compounds (VOCs) 

VOCs are expected to disperse, very rapidly in air following volatilization from soil. This 
dispersion, caused by wind and advection, is likely to result in very low exposure point 
concentrations of VOCs in ambient air: Since; VQCs rapidly volatilize frorri surface soil, contact 
by tenestrial wildlife to these contaminants in surface soils is expected to be minimial. 
AdditionaHy, because VOCs have log Kow values less than 3.5, they are unlikely to be taken up 
and bioaccumulated in plant and biota tissues at significant levels. 

2.3.2 Semi-volatile Organic Conipounds (SVOCs) 

Phthalates (bis(2-ethylhexyl)phthalate): In general, the solubility of this phthalate in water is 
low with a value of approximately 300 pg/L r'eported for bis(2-ethylhexyl)phthalate. Due to its 
high organic carbon/water partition coefficients, this phthalate is expected to adsorb to organic 
and inorganic particulate materials and have Hrnited bioavailability to biota. USEPA does not 
consider .bis(2-ethylhexyl)phthalate to be a compound of bioaccumulative concem (USEPA, 
2000). . .; . ' 

2.3.3 Pesticides/PCBs 

Pesticides: The pesticides retained as PCOPECs are 4,4-DDT and its derivative which represent 
chlorinated pesticides. Organochiorine pesticides such as these are very persistent in the 
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envirorunent and tend to bioaccumulate in both aquatic and terrestrial organisrns (USEPA, 1985, 
2000). Once acquired, transformation proceeds at a very slow rate due to the complex ring 
stracture and the extent of chlorination. They have a high degree of lipid solubility as 
characterized by large octanol:water partition coefficients which enables them to concentrate iri 
tissues. Organic carbori partition coefficients are also high which indicates a moderate to sfrong 
tendency to adsorb to organic carbon particles. These pesticides generally have low water 
solubilities, and therefore, are rapidly adsorbed to organic and inorganic particulate material and 
are not susceptible to leaching. 

PCBs: Similar to chlorinated pesticides, these contaminants are also persistent with higher 
chlorinated congeners more persistent than lower chlorinated congeners. PCBs breakdown 
slowly in the environment through photolysis and microbial degradation, PCBs tend tb 
bioaccumulate and biomagnify in the environment and are of bioaccumulative concem (USEPA, 
2000). Due to their high partition coefficients and low water solubility, PCBs are not very 
mobile and are usually associated with organic matter found in soil and sediment particles. 

2.3.4 Inorganics 

Metals are found naturally in the earth's crast in varibus.forms. Metals do not readily degrade in 
the environment but change (e.g., valence state) form based on characteristics (e.g., pH, organic 
matter, oxidation/reduction) of the media in which they are found. Metals are persistent in the 
environment and adhere to soil particles. Most metals are not volatile or very, soluble in water. 
Many of the standard chemical/physical fate and transport mechanisms are not applicable to 
metals. Some metals such as cadmium and mercury may biomagnify within the food chain 
although most metals including chromium and vanadium tend to bioaccumulate in lower frophic 
level organisms. 

2.4 ECOTOXICITY LITERATURE REVIEW 

The evaluation of mechanisms of ecotoxicity was used to evaluate whether the PCOPECs cause 
adverse effects and to focus the SLERA on those ecological receptors who may be exposed to 
PCOPEGs through applicable exposure pathways. An ecotoxicity literature review has been 
performed for selected PCOPECs and is discussed in the following subsectioris. Aquatic 
ecotoxicity information is provided for those PCOPECs detected in sediment samples while 
available wildlife ecotoxicity data is presented for all PCOPECs. 

2.4.1 Volatile Orgtinic Compounds (VOCs) 

In general, as a group, VOCs are not acutely toxic to most aquatic ecological receptors at very 
low concentrations. Additionally, most VOCs are generally not highly toxic to wildlife species. 
For humans, VOCs are mostiy a concem because of their carcinogenic effects. For wildlife, 
tbxicity reference values generally do not include carcinogenic endpoints. Since VOCs rapidly 
volatilize from surface soil, inhalation of VOCs from surface soil by wildlife species should be 
insignificant. However, at some sites containing high levels of VOGs, this pathway may be 
significant for burrowing species and may need to be evaluated fiirther i f warranted by site-
specific conditions: 
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2.4.2. Semi-volatile Organic Compounds (SVOCs) 

Benzoic Acid: Data on the toxicity of benzoic acid to ecological receptors including aquatic 
organisms . and wHdlife _ are Jimited; Testing results presented * in EGOTOX indicate 
concentrations of beiizoic acid in surface waters above 100 mg/L may be lethal to various 
freshwater fishes. -•' * ' ' , 

Phthalates: AqUafic life toxicity data indicate that bis(2-ethylhexyl) phthalate (BEHP) is not 
toxic to aquatic organisms at or below its sblubility limit. The Solubility of BEHP in water is 
low with a value of approximately 300 pg/L reported. Due tb its high organic carbon/water 
partition coefficient, BEHP is expected to adsorb to organic and inorganic particulate materials 
and have limited bioavailability to sediment biota. Therefpre, sedimerit concentrations of BEHP 
that may result in tPxic effects to benthic organisms are very unlikely under natural conditions 
(Jones etal., 1997). ; 

Significant adverse effects on mice reproduction were noted at diets containing 1000 mg bis(2-
ethylhexyl)phthalate r(BEHP)/kg during a 105-day study period. Diets containing 100 mg 
BEHP/kg did not result in adverse reproductive effects to-mice (Sample et al., 1996). A four-
week study involving feeding ringed doves a diet containing 100 mg BEHP/kg did not observe 
adverse affects regarding reproduction (Sarriple et ah, 1996). • ' ' 

2.4.3 Pesticides/PCBs 

DDT: LG50 yalues between 0.2 and 1,230 pg/L have been reported for aquatic invertebrates 
exposed to DDT and its breakdown products, DDD and DDE (USEPA, 1980). Other 96-hr 
LG50S, reported in Mayer and EHersieck (1986), include 1 pg/L for the freshwater amphipod, 
Gammarus lacustris, and 4 pg/L for the isopod, Asellus brevicaudus, as well as 70, 10 and 7 
pg/L for mosquito larvae {Culex fatigans and Anopheles albimanus) and stonefly {Pteronarcys 
California), respectively. The most sensitive freshwater'irivertebrate reported by Mayer and 
Ellersieck (1986) was the water flea, D. pulex,' -with a 48-hr. EG50 of 0.36 pg/L, based on 
immobilization. 

In water, DDT is absorbed by fish directly through the skin, and is also accumulated by 
invertebrates, which are prey for many fish species. A range of LC50 values from 2 to 21 pg/L 
are given for freshwater fish .in Connell and Miller (1984). LC50 values for freshwater fish 
species are also presented in Mayer.and Ellersieck (1986).; The most sensitive species reported 
was largemouth hass .{Micropterus''salmoides), ^\ \h a 96-hr LC50 of 1.5 pg/L. Other LG50S 
reported by Mayer and Ellersieck (1986) were 4.9, 5.0 and 15 pg/L for bluegill sunfish (L. 
macrochirus), black bullhead {Ictalurus melas), and channel catfish {Ictalurus punctatus), 
respectively. Chronic effects have been observed at 0.74 pg/L in chronic life-cycle, tests with 
fathead rninnows (P. joro/ne/a )̂ (USEPA, 1980). 

Median lethal dietary concentrations in the range of 651 to 1,160 mg/kg have been reported for 
northem shortTtailed shrews {Blarina brevicauda) exposed to DDT fpr up to 17 days via a com 
oH diet (Blus, 1978). In studies reported in Klaassen et a/. (1996), female rats given single DDT 
doses of 50 mg/kg showed estrogenic effects. Also reported aire an LD50 of 113 mg/kg for male 
rats fed DDT, and an LD50 of 880 mg/kg for rats fed DDE. At sufficiently high doses, DDT can 
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induce death in organisms by interfering with central nervous system transmission through the 
disraption of sodium ion passage (Connell and MiHer, 1984). 

Acute median lethal dosages for birds include LD50S of >2,240 mg/kg for mallard ducks and 841 
mg/kg-for Japanese quail (Hudson et al , 1984). FoHowing chronic exposures to DDT dietary 
concentrations of 100 mg/kg, 50% of exposed adult mallards died in about one year: DDE has 
been found to cause eggshell thinning in birds consuming a diet containing DDT and its 
breakdown products. Weimeyer et a i , (1970) found 14 to 15% eggshell thiiming in American 
kestrels {Falco sparverius) given a daily DDE dietary concentration of 3 mg/kg for less than 7 
months. Stendell et al. (1989) fed pine voles {Microtus pinetorum) from pesticide-Contaminated 
apple orchards to three captive American kestrels. The pine voles contained 48 mg/kg DDE, 3.5 
mg/kg DDD, and 14.1 mg/kg DDT. One ofthe kestrels, which died at 31 days, contained 147 
mg/kg DDE in the carcass (wet weight). 

PCBs: PCBs have been shown to cause reproductive failure, birth defects, skin lesions, tumors, 
liver disorders, and death in fish and wildlife (Eisler, 1986a). Due to their high lipid solubility, 
PCBs bioaccumulate and biomagnify within the food chain. Fish are a major source of PCBs to 
wildlife. Mink, which consume fish, have been found to be very sensitive to PCBs (Eisler, 
1986a). A LOAEL for reproductive effects of 3.425 mg/kg-day was observed in rniiik exposed' 
to Aroclor-1016 in the diet for 18 months (Aulerich and Ringer, 1980 in Sample et al., 1996). As 
in mammals,; PCBs can severely affect the reproduction of avian piscivores. 

Waterfowl may also be irripacted by PCB contamination. In a study by Heath et al. (in Eisler, 
1986a), LD50S for mallards fed Aroclor-1248 arid Aroclor-1260 were associated with dietary 
concentrations of 2,798 mg/kg and 1,975 mg/kg, respectively. 

2.4.4 Inorganics 

Aluminum: For mammals and birds, evidence suggests that the direct toxic potential of 
aluminum is low compared to that of many other inorganics; mammals and birds can'effectively 
limit the absorption of aluminum and effectively excrete any excess (Scheuhammer, 1987). 
Significant accumulation in tissues of mice required dietary doses in excess of 200 mg/kgrday 
(Scheuhammer, 1987). Oral LD50 values for several animal species range from 380 to 780 
mg/kg (USEPA, 1985). 

There is some evidence of potential toxicity of aluminum in soil to plants, particularly tree 
seedlings and crops, at low pH (< 5.0) (Kelly et al, 1990). High concentrations pf calcium and 
magnesium and a high organic carbon content in soils have been documented to decrease 
aluminum toxicity through buffering and complexation, respectively (Kelly e/ a/., 1990; 
Andersson, 1988). 

Antimony: Antimony is a naturally occurring metal that is used in various rrianufacturing 
processes. LGVs for antimony exposure to fathead mirmow and a daphnid of 1,600 and 5,400 
ug/L, respectively, were reported by Kimball (no date m Suter and Tsao, 1996). Antimony is not 
considered to be a bioaccumulative compound of concem in the environment (USEPA, 2000). 
Antimony can be toxic to mammals. Testing by Schroeder et al. (1968 in Sample et al., 1996) 
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showed ,a chronic oral dose of 5 rhg/L in drinking water caused a reduction in the rnedian life 
span of female mice. 

Barium: Barium readily forms insoluble carbonate and sulfate salts that have low toxicity, but 
soluble barium salts may be toxic (USEPA, 1985). BGFs for barium in marine animals, plankton 
and brown algae are 100, 120 and 260, respectively (ATSDR; 1992). Although there js some 
evidence that barium may bioconcentrate in certain tenestrial plants, and aquatic freshwater 
organisms, the extent of plant uptake and the subsequent uptake by aquatic or terrestrial animals 
is not kriown (ATSDR, 1992). Barium is not considered to be a bioaccumulative compound of 
concern in the envirbnment (USEPA, 2000). " , 

Guidelines, for the pollution classification, of Great Lakes ha:rbor sedirnents classify sediment 
barium concentrations of <20, 20-60, and >60 mg/kg as non-polluted, moderately polluted, and 
heavilypolluted, respectively (USEPA, 1977 in Beyer, 1990). . 

Oral LD50S for barium (as barium carbonate) are reported as 418 and _ 200 mg/kg for rats and 
mice, respectively (Sax and Lewis, 1989). Exposure of barium chloride to rats via water 
consumptibn over a 16-month period resulted in a NOAEL of 5.1 mg/kg-day for effects on 
growth and hypertension (Peny et al., 1983 in Sample et al., 1996). 

Beryllium: LGVs for freshwater daphnids and plants are 5.3 and 100,000-ug/L, respectively 
(Suter and Tsao, 1996). Beryllium is not considered to be a bioaccumulative compound of 
concem (USEPA, 2000). A NOAEL for longevity and weight loss in rats of 0.66 mg/kg-d was 
observed by Schroeder and Mitchner (1975 m Sample et al., 1996) in a study where rats were 
exposed to beryllium sulfate in dririking water over their lifetime. 

Cadmium: The literature review of cadinium effects by Eisler (1985) concluded that freshwater 
organisms were the most sensitive biota. Concentrations of 0.8 to 9.9 pg/L in water were lethal 
to several species of aquatic insects, crastacearis, and tel costs. Eisler (1985) also reported that 
cadmiurii concentratioris ranging frorn 0.7 tb 5.0 ^ig/L were associated with sublethal effects 
(decreased growth, inhibited reproduction, and population alterations) in these same groups. 
Cadmium has also been shown to be highly toxic to South African clawed frog {Xenopus laevis) 
embryos. At the most sensitive embryonic stage, a concentratipn of 1 mg Cd (II)/L arrested 
development in 100% o f exposed individuals. 

Mammals and birds are less sensitive to the biocidal properties of cadmium than freshwater biota 
(Eisler, 2000). . Cadmium in mammals can bioaccumulate and interfere with zinc-containing 
enzymes, resulting in impairment of kidney function, reproduction, arid growth (Scheuhammer, 
1987). Cadmium is considered to be a bioaccumulative compound of concern in the 
environment (USEPA, 2000). ' " , " 

Chromium: Chromiurn has not been observed to biomagriify and concentrations are usually 
highest at lower trophic levels (Eisler, 1986b). Chromium (trivalent and total) is riot considered 
tb be a bibaccumulative cornpound of concem (USEPA, 2000). The toxicity of chromium varies 
widely between organisms and is dependent on form. Adverse effects of chromium to sensitive 
freshwater species have been documented at 10 pg/L of Gr (VI) and 30 pg/L of Gr (III) (Eisler, 
1986b). For wildlife, adverse effects have been repbrted at 5.1 irig and 10:0 mg of Cr (VI) and 
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Cr (III), respectively, per kilogram of diet (Eisler, 1986b). These data support the generalization 
drawn by Eisler (1986b) that Gr (VI) is more toxic to freshwater species and mammals than Cr 
(III). 

Exposure to Cr (VI) has been demonstrated to reduce growth rates in both freshwater algae and 
duckweed, and to affect the survival and fecundity of cladocerans (Eisler, 1986b). Some salts of 
chromium are carcinogenic in rats and Cr (VI) is a teratogen in hamsters (USEPA, 1985). 

Copper: Mean acute toxicity values for freshwater species range from 7.2 pg/L for the daphnid, 
D. pulicaria, to 10,200 pg/L for bluegill sunfish, L. macrochirus (USEPA, 1985). Chronic 
toxicity values for freshwater species range from 3.9 pg/L for brook trout to 60.4 |ig/L for 
northem pike (USEPA, 1985). Copper is cpnsidered to be a bioaccumulative compound of 
concem in the environment (USEPA, 2000). 

Earthworms bioconcentrate copper and can be negatively affected via a decrease in growth, 
reproduction, or survival (Beyer, 1990). For the soil-dwelling collembolan, Folsomia fimetaria, 
a soil EC]o for reproduction pf 38 mg/kg, and a spil EGio between 509 and 845 mg/kg for growth 
(depending on sex and developmental stage). Bysshe (1988) suggested that concentrations of 
copper in soils will generally kill plants before they can accumulate tissue concentrations that are 
toxic to grazing animals. However, experimentation has shown that chronic exposure to dietary 
copper can impact both sheep and swine (USEPA, 1985). Aulerich et al. (1982 in Sample et al., 
1996) determined a NOAEL for reproductive effects in mink of 11.7 mg/kg-day. 

Iron: The national recommended water quality criterion for iron is 1,000 pg/L. The LCV for 
fish is 1,300 pg/L (Amelung, 1981 in Suter and Tsao, 1996). This concentration caused 100% 
morality in an embryo-larval test with rainbow trout exposed to dissolved iron salts. The LCV 
for daphnids (158 pg/L) is a threshold for reproductive effects from a 21-day testof iron chloride, 
with D. magna (Dave, 1984 in Suter and Tsao, 1996). Iron is not considered to be a 
bioaccumulative compound of concem (USEPA, 2000). 

Lead: Lead is toxic to all phyla of aquatic biota (Wong et al., 1978 m Eisler, 1988). Based on a 
review of toxicity testing literature, Eisler (1988) reported adverse effects to aquatic biota 
associated with lead concentrations ranging from 1 to 5.1 pg/L. Lead is considered to be a 
bioaccumulative compound of concem in the environment (USEPA, 2000). 

For domestic and laboratory animals, Eisler (1988) reported that survival was reduced at acute 
oral doses of 5 mg/kg (rat), at chronic oral doses of 5 mg/kg-day (dog), and at dietary doses of 
1.7 mg/kg-day (horse). Lead affects the kidneys, bone and cental nervous system in mammals 
and can have adverse effects on histopathology, neuropsychology, fetotoxicity, growth and 
reproduction (Eisler, 2000). In addition, lead may interfere with enzymes involved in cellular 
oxidative processes, and possibly affect the release of impulses at certain nerve endings (Locke 
and Thomas, 1996). The primary source of lead poisoning in wild waterfowl, and in large 
raptors that prey on waterfowl, has been the ingestion of shotgun pellets (Locke and Thomas, 
1996). 

Adverse effects associated with lead in soil have been documented for terrestrial plants (Bysshe, 
1988; Eisler, 1988). Earthworms may bioaccumulate lead (Beyer, 1990; Roberts and Dorough, 
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1985), and high concentrations of lead rriay.be toxic to earthworms, affecting both survival and 
reproduction. Eisler (1988) generalized that organolead compounds are more toxic than 
inorganic lead compounds, and that younger oi-ganisms are more. susceptible than older, 
organisms. . , 

Manganese: Manganese is one of the niost abundant trace elements in the lithosphere and is 
widely distributed in the envirormient. Manganese is an essential nutrient for bbth plants and 
animals. In animals, irianganese is associated with growth, normal functioning of the central 
nervous system, and reproductive function. High levels of manganese may produce neurotoxic 
responses such as hypoactivity, trembrs, and ataxia; (USEPA, 2007c). Manganese is not 
cbnsidered to be a bioaccurnulative compound of conCerri in the environment (USEPA, 2000). 

Mercury: Mercury is a mutagen, teratogen, and carcinogen, and causes embryocidal, 
cytochemical, and histopathological .effects; Methylmercury can be bioconcentrated in 
organisnis and bibmagnified through food chains (Wolfe et al., 1998; Eisler, 1987a); Although 
inorganic mercury is not considered to be a bioaccumulative compound of concem in the aquatic 
environment, methylmercury bioaccumulates and biomagnifies into higher .trophic levels 
(USEPA, 2000). ; ' : ;, 

Chronic values for inorganic (or total) rriercury afe <0.23 pg/L for fish {P. prorrielas through the 
embryo-larval stage) and 0.96 pg/L for daphnids {D. magna in flow-through life-cycle tests) 
(Call et al, 1983; Biesinger et al., 1982, respectively, . in. Suter and Tsao, 1996). ' The 
transformation of inorganic mercury by anaerobic sediment microorganisms produces 
methylmercury (Wolfe et al., 1998). Chronic values for methylmercury are reported as 0.52 
pg/L for fish (brook trout in three-generation life-cycle test) and <p.04 pg/L for daphnids 
(McKim et al, 1976; Biesinger et al,'1982, respectively, in Suter and Tsao, 1996). 

As summarized in Sample et al. (1996), reproductive NOAELs for animals exposed to mercury 
in their diet include 1 mg/kg-day for mink exposed to mercuric chloride for 6 months (Aulerich 
et al., 1974 in Sample et al., 1996), 0.45 mg/kg-day for Japanese quail exposed to mercuric 
chloride for 1 year (HiH and Schaffner, 1976 in Sample et al, 1996), 13.2 mg/kg-day for mice 
exposed to mercuric sulfide for 20 months (Revis et al., 1989 in Sample et al., 1996), and 0.032 
mg/kg-day for rats exposed to methyl mercury chloride over 3 generations (Verschuuren et al., 
1976 in Sampie'et al., 1996). 

Nickel: LGVs for daphnids, non-daphnid invertebrates, and aquatic plants afe <5, 128.4, and 5 
ug/L, respectively (Suter and Tsao, 1996). Nickel is considered to be a bioaccumulative 
compound of concem in the aquatic environment (USEPA, 2000). 

Rats fed 40 mg/kg-day of nickel sulfate hexahydrate in their food over 3 generations showed no 
effects on reproduction (Ambrose et al., 1976 in Sample et al., .1996). The NOAEL for mallards 
orally exposed to nickel sulfate for 90 days was .77.4 mg/kg-day (Gain and Pafford, 1981 in 
Sample etal, 1996). / : ' ' ." 

Selenium: In flow-through toxicity studies, selenium, as selenate, was found to reduce larval 
fathead minnow biomass at 108.1 ug/L (LOEC) and to impair algal and rotifer population growth 
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rates at similar concentrations. As reported in Suter and Tsao (1996), LGVs for fish, daphnids, 
and aquatic plants are 88.32, 91.65 and 100 ug/L, respectively. 

Regardless of the original source, adverse environmental effects appear to result largely from 
transfer of selenium from lower to higher trophic levels (Riedel and Sanders, 1996). High 
bioconcenfration and accumulation of selenium from water by numerous species of algae, fish, 
and invertebrates is well documented at levels of 0.015 to 3.3 ug/kg (Eisler, 1987b). Selenium is 
considered to be a bioaccumulative compound of concem in the environment (USEPA, 2000). 

Game fish populations have suffered reproductive failure after bioaccumulation of selenium 
from concentrations of about 10 ug/L dissolved selenium (Cumbie and Van Home, 1978 in 
Riedel and Sanders, 1996). Mortality, gross malforrnations, and intemal abnormalities of the 
young of several wetiand bird species have been observed where high selenate concentrations 
exist (up to 350 ug/L) (Ohlendorf et al., 1986; Ohlendorf et al., 1990 in Riedel and Sanders, 
1996). In mammals, selenium is an essential trace element that shows evidence of toxicity at 

; higher doses. 

Based on biological effects data compiled from the literature, sediment selenium concentrations 
of 2.5 mg/kg would be a threshold based on predicted effects, and concentrations of 4.0 mg/kg 
would be the observed threshold for fish and wildlife toxicity (Van Derveer and Canton, 1997). 

Thallium: Information on the toxicity and biological fate of thallium is limited. LGVs for fish, 
-daphnids, and plants are 57, 130, and 100 ug/L, respectively (Suter and Tsao, 1996). The 
reproductive subchrbnic LOAEL for male rats orally exposed to thallium sulfate in drinking 
water for 60 days was 0.74 mg/kg-day (FormigH et al, 1986 in Sample et A/.,. 1996). Thallium is 
not considered to be a bioaccumulative compound of Concem (USEPA, 2000). 

Vanadium: Information on the toxicity and biological fate of vanadium is limited. In a study 
conducted with mallard ducks, individuals were exposed to vanadyl sulfate in their diet for 12 
weeks. The NOAEL for mortality, body weight, and blood chemistry was 11.38 mg/kg-day 
(White and Dieter, 1978 in Sample et al., 1996), Vainadium is not considered to be a 
bioaccumulative compound of concem in the aquatic environment (USEPA, 2000). 

Zinc: Adverse effects bf zinc exposure have been documented on the growth, reproduction, and 
survival of freshwater species of aquatic plants, invertebrates, and vertebrates at coricentrations 
between 10 and 25 pg/L (Eisler, 1993). 96-Hour LC50 values for freshwater invertebrates range 
from 32 to 40,930 pg/L and from 66 to 40,900 pg/L for freshwater teleosts (Eisler, 1993). LGVs 
for fish, daphnids, non-daphnid invertebrates, and aquatic plants are 36.41, 46.73, >5,243, and 30 
pg/L, respectively (Suter and Tsao, 1996). BGF values ranged from 107 to 1,130 for insects and 
from 51 to 432 for freshwater fish (USEPA, 1980 m Eisler, 1993). Zinc is considered to be a 
bioaccumulative compound of concem in the aquatic environment (USEPA, 2000): 

Varying concenfrations of zinc may also affect sediment invertebrates. At a mine tailings site, 
populations of freshwater oligochaetes and leeches were reduced in numbers of individuals and 
numbers of taxa in areas where the concentration of zinc in sediment was >20 g/kg (Willis, 1985 
in_Eisler, 1993). 
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Reduced survival has been reported for terrestrial plaints (sensitive species) and soil invertebrates 
at soil concentrations of >100 mg/kg and from 470 tb 6,400 mg/kg, respectively (Eisler, 1993). 
Increased dietary zinc has also been shown to have adverse effects on poultry, avian wildlife, 
livestock and laboratory animals (Eisler, 1993). 

2.5 COMPLETE EXPOSURE PATHWAYS 

A variety of exposure pathways may potentially affect, ecological receptors in the vicinity of the 
Site. Aquatic organisrris such as fish and macroinvertebrates that inhabit the aquatic habitat 
provided byrthe Hudson Branch adjacent to and downstreani bf the Site are directiy in contact 
with PCOPECs . present in surface water and'sediment';and/or potentially feed on'organisms 
residing there. For these aquatic habitats, additional exppsure pathways poteritially exist to 
higher trophic level receptors that forage on fish and/or macroinvertebrates present in these 
areas. Ingestion of bioaccumulative cbntaminants of concem (USEPA, 2000) present within 
their prey as well as via incidental sediment ingestion are viable exposure routes for these higher 
frophic levels. ' ' ' ' - • ' 

Portions of the SMG facility itself as well as adjacent downgradient tenestrial/wetiand areas are 
vegetated and provide habitat for a variety of wildlife including herbivorbus species such as 
mouming doves and white-footed mice, insectivorous species such as shrews and American 
robin as well as camivorous species including .the red4ailed hawk and fed fox. These tenestrial 
receptors may be exposed to PCOPEGs present at .the Site due to potentiar ingestion of 
contaminated plants, invertebrates and small mammals that have bioaccumulated elevated levels 
of contaminants within their tissues from impacted , surface soils. In addition, these receptors 
may also be exposed to surface soil PCOPEGs through incidental ingestion of soil during 
foraging, groomirig or preening activities. 

Exposure of biota to subsurface soils and airbome coritaminants (thrpugh volatization or fugitive 
dust emissions) via inhalation of dermal contact are not expected to represent as significant a 
pathway as direct ingestion of contaminated media or ingestion of contaminated.biota in the food 
chain. Ecological receptors are also not anticipated tp be directly exposed to groundwater 
contaminants although the evaluation of surface water and sediment within the adjacent aquatic 
habitat of the Hudson Branch indirectiy evaluates contaminants possibly transported through 
ground water discharge. 

A cpmplete exposure pathway exists i f the ecological receptors have contact with the PCOPEC 
in one or more medium and there is an exposure route (ingestion, direct contact) to the receptor. 
Organisms most likely to receive potential exposures to site PCOPEGs are those whose activities 
frequentiy bring thern into direct contact with sediment and siirfaee soil or that feed uppn species 
possessing one or both of these characteristics. Species were selected as indicators for exposure 
evaluation to represent various cornponents of the.food chain present in the vicinity of the Site. 

2.6 SITE CONCEPTUAL MODEL 

The site conceptual model developed for. the Site, is based primarily on the information 
previously presented in the above sections conceming,the environmental setting, contaminant 
toxicity as well as fate and transport characteristics, and the complete exposure pathways that 
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were identified. Figure 2-7 presents a simpHfied conceptual model for the Site. Primary and 
secondary ecological receptors and important exposure pathways are identified for both aquatic 
and terrestrial/wetiand habitats present within the Site. 

Past activities associated with the operations at the Site may have resulted, in coritamination of 
the aquatic and terrestrial/wetland habitats as represented by the Hudson Branch, fonner lagoon 
area, eastem storage areas, southem area, and Hudson Branch wetlands. Important components 
of the ecological community within these areas include plants, insects and other invertebrates, 
amphibians, reptiles, birds and mammals that represent a diverse assemblage of feeding guilds. 
The contaminants detected within the surface water, sediments and surface soils of the Site may 
potentially affect ecological receptors directly via contact (e.g., benthic community inhabiting 
contaminated sediments) or they may. bioaccumulate within vegetation, invertebrates, and/or 
small mammals that are subsequently consumed by receptors occupying higher trophic levels 
within the habitats of the Site. 

2.6.1 Assessment Endpoints 

Assessment endpoints represent an expression of an ecological attribute that is to be protected. 
The selection of the assessment endpoints considered the following: 

• ' Existing habitats and species potentially present at the site; 
• Contaminants present and their concentrations; 
• Modes of toxicity to various receptors by contaminants; 
• Ecologically relevant receptors that are potentially sensitive or likely to be highly 

. exposed tp life history attributes; and, 
• Potentially complete exposure pathways. 

Table 2-5 presents the assessment endpoints that were selected for important components of the 
aquatic and tenestrial/wetland communities identified at or .in the vicinity of the Site. The 
selected assessment endpoints represent both community level endpoints (e.g., benthic 
macroinvertebrate diversity and productivity) and population level endpoints (e.g., survival, 
growth and reproduction of particular guilds such as insectivorous birds). The assessment 
endpoints selected for the SLERA are: 

Aquatic Invertebrate Communitv Diversity and Abundance 

Aquatic invertebrates present within the Hudson Branch may be adversely affected by the 
presence of contaminants within the surface water and the sediment. Coricentrations of 
PCOPEGs in the surface water and/or sediment of the Hudson Branch adjacent to and 
downstream of the SMG facility rnay result in lower populations or biomass of invertebrates 
through increased mortality or a reduction in their growth and/or reproduction. The proposed 
assessment endpoint is: 

Protection of the aquatic invertebrate community from toxic effects that could adversely 
affect their diversity or abundance through direct exposure to contaminants present 
within surface water or sediment that are associated with the Site. 
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Mammalian Aquatic Herbivore Survival, Reproduction^ and Growth 

Mammalian species iassociated with the Hudson Branch may forage and consume plants within 
this aquatic habitat.. Aquatic plarits may accurnulate contamiriants within their tissues arid be 
consumed by herbivorous species resulting in pbtentially toxic effects. In addition, surface water 
and sediment associated with these aquatic habitats may be ingested by these receptors'during 
theirforaging activities. The proposed assessment endpoint is: . . . , ' 

Protection of herbivorous, mammals-frbm toxic effe 
survival,; reproductibri, or growth through expbsiire to contaminants from irtgestion of . 
vegetation as weH as incidental ingestion of contaminated surface water/sediment. ' •: 

Avian Aquatic Herbivore Survival, Reproduction, and Growth 

Avian species associated with the Hudson Branch may.forage within or along the aquatic habitat 
for vegetation. Plants (including seeds/tubers) may accurnulate-contaminants within their tissues 
and be consumed by receptbr species resuhing in .potentially tbxic effects. In addition, surface 
water and sediment associated with these aquatic habitats may be ingested by, these receptors 
during their foraging activities. The.proposed assessrrient endpoint is: • 

•Protectiori of herbivorous birds frorii toxic effects that "could adversely affect their 
. survival, reproduction, or growth thrbugh 'exposure tb cpritafninants from ingestion of 

vegetation as-Well as incidental ingestion" of contaminated surface water and sediment. " 

Semi-Aquatic Avian Insectivore Survival, Reiproduction, and Growth 

Avian species may forage ex,tensively within or alorig the aquatic habitat provided by the Hudsbn 
Branch for aquatic macroinvertebrates (including recentiy ernergent irtsects such as midges). 
•Aquatic-macroinvertebrates may accumulate PCOPECs within their tissues and be consumed by 
foraging insectivorous species resultirig in poteritially toxic effects. In addition,- surface water 
associated with the Hudson Branch may be ingested by these receptors during their foraging 
activities. The pfoposed assessment eridpoint'is: ' 

Protection • of insectivorous, birds- from toxic effects that could adversely affect their 
survival, reproduction, or growth through exposure to contaminants from ingestion of 
aquatic invertebrates as well as incidental ingestion of contaminated surface water 
associated with the Site. 

Seini-Aquatic Mammalian Insectivore Survival, Reproduction, and Growth 

Mammalian species present in the viciriity pfthe Hudsph Branch may forage above or a;long the 
aquatic habitats for aquatic macroinvertebfates (particularly bn recently emergent insects such as 
midges/riiayflies). Aquatic fnacroinvertebrates may accumulate PCOPECs within their tissues 
and be consumed by foraging insectivorous species resulting in potentially toxic effects. In 
addition, surface water assbciated with the Hudson Branch may be ingested by these receptors 
during their fofagirig activities.-The prbposed'assessrhent endpoint is: -
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Protection of insectivbrous mammals from toxic effects that could adversely affect their 
survival, reproduction, or growth thrbugh exposure to contaminants from ingestion of 

. aquatic invertebrates that have bioacccumulated contaminants as well as incidental 
ingestipn of contaminated surface water associated with the Site. 

Terrestrial Plant Survival and Growth 

Vegetation associated with the terrestrial/wetland habitats of the SMG facility are exposed to 
PCOPECs present within the surface soils of the former lagoon area, eastem storage areas, 
southem area and the Hudson Branch wetlands. Concentrations of PCOPECs in the surface soil 
within these areas may result in lower populations or, biomass of terrestrial vegetation thrbugh 
increased mortality or a reduction in their growth. The proposed assessment endpoint is: 

Protection of tenestrial plants from toxic effects that could adversely affect their survival 
or growth through exposure to surface soil contaminants associated with the Site. 

Avian Terrestrial Herbivore Survival, Reproduction and Growth 

Birds present at the Site may forage within the terrestrial/wetland habitats on plants (e.g., leaves, 
seeds). Vegetation may accumulate PCOPECs within their tissues and be. consumed by foraging 
herbivorous avian. species resulting in potentially toxic effects: In addition, surface soils 
associated with these habitats may be ingested by these receptors during their foraging activities. 
The proposed assessment endpoint is: 

. _j • . -

Protection of herbivorous birds from toxic effects that could adversely affect their 
survival, reproduction, or growth through exposure to contaminants from ingestion of 
vegetation as well as incidental ingestion of contaminated surface soils resulting from 
past operations associated with the Site. 

Mammalian Herbivore Survival, Reproduction and Growth . 

Contaminants present within plants that are growing within the tenestrial/wetland habitats 
associated with the Site may adversely affect foraging mammalian herbivores. Vegetation may 
bioaccumulate PCOPECs into their tissues and as the vegetation is subsequently consumed by 
herbivores foraging within these habitats, toxic effects may occur from PCOPECs; These 
receptors may also ingest surface soil during their foraging activities. The proposed assessment 
endpoint is: - • 

Protection of herbiyprpus mammals from toxic effects that could adversely affect their 
survival, reproduction, or growth through expbsure tp contaminants from ingestion of 
vegetation and incidental ingestion of contaminated surface soils resulting from past 
operations associated with the Site. 

Avian Insectivore Survival, Reproduction and Growth 

Birds present at the Site may forage within the tenestrial/wetiand habitats ori various organisms 
including terrestrial invertebrates (e.g., wbrms, beetles, ants). Tenestrial invertebrates may 
accumulate PCOPECs within their tissues and be consumed by foraging insectivorous or 
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invertivorous avian species resulting in potentially. toxic effects. In addition, surface soils 
associated with these tenestrial/wetland habitats may be ingested by these receptors during their 
foraging activities. The proposed assessmerit endpoint is: ; ' 

Protection of insectivorous birds from toxic effects that could adversely affect their 
survival, reproduction, or growth through exposure to contaminants from ingestion of 
tenestrial invertebrates as well as incidental irigestion of contaminated surface soils 
resulting from past operations associated with the Site. ^ -

Mammalian Insectivore Survival, Reproduction tind Growth 

Mammals present within the Site may forage within the tenestrial/wetiand habitats for tenestrial 
invertebrates (e.g., worms, beetles, earthworms). Tenestrial, invertebrates may accumulate 
PCOPECs within their tissues arid be consumed by foraging insectivorous species resulting in 
potentially toxic effects. In addition, surface soils associated with the upland areas rnay be 
ingested by these receptors during their foraging activities. The proposed assessment endpoint 
is: • • , '• • . 

Prptection of insectivorous mammals frorii toxic effects that could adversely affect their 
survival, reproduction, or growth through exposure to contarriinants frpm ingestion of 

: terrestrial invertebrates as well as incidental ingestion of contaminated surface soils 
resulting, from past.operations, associated with the Site; 

Avian Carnivore Survival, Reproduction and Growth » • 

Camivorous birds present within the .Site may forage within the tenestrial/wetland habitats and 
consume small mammals that may have accumulated PCOPECs within their tissues. The. 
consumption of these items by foraging, camivorous species may potentially result in toxic 
effects: The proposed assessment endpoint is: 

Protection of camivorous birds from toxic effects that could adversely affect their 
survival, reproduction, or growth through exposure to contaminants from ingestion of 
tenestrial vertebrates that have bioacccumulated contaminants resulting from past 
operations associated with the Site. . -

Mammalian Carnivore Survival, Reproduction and Growth 

Camivorous mammals present within the Site represent tertiary trophic level receptors that may 
forage within the tenestrial/wetland habitats associated with the Site and consume small 
mammals that may have accumulated PCOPECs within their tissues. The consumption of these 
items by foraging camivorous species may result in potentially toxic effects. In additiori, surface 
soils associated with the upland habitats may be incidentally ingested by these receptors during 
their foraging activities. The proposed, assessment endpoint is: . 

Protection of camivorous mammals from toxic effects that could adversely affect their 
surviva:l, reproduction, or growth through exposure to contaminants from ingestion of 
tenestrial prey that have bioacccumulated contaminants as well as incidental ingestion of 
contaminated surface soils resulting frbm past operations associated with the Site. 
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2.6.2 Measurement Endpoints 

Measurement endpoints are used to evaluate responses of each assessment endpoint exposed to a 
stressor (USEPA, 1997). The measurement endpoints proposed for the SLERA are alsb 
presented in Table 2-5. 

Community-based measurement endpoints were selected for community level assessment 
endpoints and evaluated via community toxicity values (e.g., surface water quality criteria, 
sediment benchmarks, vegetation screening values). For population level endpoints that assess 
receptor guilds present within the exposure areas (as detailed in the site conceptual model), 
specific indicator species were selected to evaluate potential risks to these guilds. 

Specific indicator species selected include the muskrat {Ondatra zibethicus), mallard {Anas 
platyrhynchos), tree swallow {Tachycineta bicolor), little brown bat {Myotis lucifugus), 
mouming dove (Ze«a/<ifl macroura), white-footed mouse {Peromyscus leucopus), American 
robin {Turdus. ameficana), short-tailed shrew {Blarina brevicauda), red-tailed hawk {Buteo 
jamaicensis) and red fox {Vulpes vulpes). 

For the aquatic habitat provided by the Hudson Branch, the muskrat and mallard represent 
herbivorous receptors while the tree sv̂ allovv and little brown bat represent insectivorous species 
that may forage on recently emerged aquatic insects above the Hudson Branch. The muskrat and 
mallard may also ingest sediment as they forage on vegetation within the Hudson Branch. All 
four of these indicator species receive addition exposure through ingestion of surface water. The 
estimated contaminant exposure doses for each of these species will be compared to chronic No 
Observable Adverse Effect Level (NOAEL) survival, reproductive, or growth effect levels 
reported in the literatiire. Exceeding the chronic NOAEL indicates effects are possible. 

Herbivorous small mammals and seed-eatirig birds inhabiting the tenestrial/wetland habitats may 
indirectiy consume PCOPECs that have accumulated in vegetation as well as directly via 
irigestion pf surface soil. The mouming dove and white-footed mouse were selected to represent 
these feeding guilds at the Site. Avian and mammalian insectivores represented by the American 
robin and short-tailed shrew are exposed to surface soil PCOPECs either directly via soil 
ingestion or indirectly by preying on invertebrates that have accumulated PCOPECs within their 
tissues. Finally, upper trophic, level species such as camivores that are represented by the red-
tailed hawk and red fox rnay be exposed to PCOPEGs that accumulate within the tissues of small 
mammals which are subsequently consumed by these predators. Estimated contaminant 
exposure doses for each bf these indicator species will be compared to chronic NOAEL survival, 
reproductive, or growth effect levels reported in the literature. An exposure dose that exceeds 
the chronic NOAEL indicates effects are possible. 

For each of the individual indicator species discussed above, the assessment endpoint references 
an impact on survival, growth or reproduction of a population. Adverse effects on populations 
can be infened from measures associated with impaired survival, growth or reproduction. 
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3.0 ECOLOGICAL EFFECTS CHARACTERIZATION (STEP 1) 

The screening-level ecological effects characterization consists of establishing ecblogical 
toxicity reference values (TRVs) that represent conservative,, thresholds for adverse ecological 
effects consistent with the assessment endpoints for the ecological receptors evaluated in, the 
SLERA. Surface water and sediment quahty criteria or berichmarks were used to, assess 
potential impacts on the aquatic invertebrate community inhabiting the Hudson Branch while soil 
screening benchmarks associated with adverse effects on terrestrial vegetation were used to 
evaluate impacts to plants within the tenestrial/wetiarid habitats. Ecological TRVs were 
developed to evaluate potential impacts associated with the ingestion of vegetatipn, invertebrates 
(both aquatic and terrestrial), small mammals, and surface water/sediment/surface soil by the 
indicator species selected to represent various foraging guilds of ecological receptors present at 
the Site: ' : 

3.1 SURFACE WATER QUALITY BENCHMARKS 

Aquatic invertebrates (as well as Other organisms such as fish) present within the aquatic habitats 
provided by the Hudson Branch may be exposed to, surface water contaminants. A comparison 
pf detected cpnstituents within the surface water samples with screening benchmarks prptective 
pf aquatic prganisms was cpnducted in the selectipn of PCOPEGs. A total bf eight inorganic 
constituents: were detected in the surface water sarriples abbve their screening benchmarks. A 
review of additibnal-toxicity data for these PCOPEGs was conducted and included other water 
quality criteria (e.g., acute criteria), altemative screening values as well as additional effects 
levels reported in the scientific literature. Available toxicity data include both chronic and acute 
studies relating to adverse effects to aquatic invertebrates. The surface water TRVs for the 
aquatic invertebrate community are presented in Table 3-1. ' 

Lowest chronic values for invertebrates (daphnids and nondaphnid invertebrates) were derived 
from Suter (1996) and represent chronic ambient water quality criteria for invertebrates (based 
on actual chrbnic ,test results with invertebrates) or'are estimated based on the available acute 
toxicity test data (Suter, 1996). Another invertebrate benchniark obtained from Suter (1996) is 
the test daphid EC20 which represents the highest tested cbncentration resulting in less than a 
20% reduction in the growth, fecundity or survival of daphnids through chronic exposure. The 
EC20 daphid benehriiarks are intended to represent chronic indices of daphnid population 
production (Suter, 1996). The USEPA Ecotox database was also reviewed to obtain additional 
toxicity data for various invertebrate species. In addition to. the irivertebrate-specific TRVs,, 
water-quality criteria (acute and chronic) were iricluded as applicable TRVs. The chromium, 
copper, nickel and zinc criteria were based on the mean water hardnes;s (24.25 mg/L) of the 
surface water samples collected from the Hudson Branch. 

3.2 SEDIMENT QUALITY BENCHMARKS 

Aquatic invertebrates present within the aquatic habitats provided by the Hudson Branch may 
also be exposed to sediment contaminants. A comparison of maximum detected constituents 
within the sediment samples with screening benchmarks protective of aquatic benthic organisms 
was conducted ih the selection of sediment PCOPECs. A total of 3 VOGs, 3 SVOGs, 3 
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pesticides, 3 PCB Aroclors, and 17 inorganic constituents" were detected in the sediment samples 
above their screening benchmarks. A review of additional toxicity data for these PCOPECs was 
conducted and included altemative yet conservative screening values as well as additional effects 
levels reported in the scientific Hterature (e.g., probable effect concentrations for inorganic 
PCOPEGs). Sediment TRVs used tb evaluate PCOPEC concentrations for their potential to 
result in adverse effects to benthic organisms inhabiting the Hudson Branch are presented in 
Table 3-2. 

TRVs for sediment PCOPECs primarily include Threshold Effect Goncentrations (MacDonald et 
al., 2000). The Threshold Effect Concenfration (TEC) represents a consensus-based freshwater 
benchmark below which adverse effects on benthic organisms are riot expected (MacDonald et 
al., 2000). TEGs essentially reflect the geometric mean of previously published sediment quality 
benchmarks that were developed as threshold guidelines for predicting toxicity to sediment-
dwelling biota. These previously published guidelines include Threshold Effect Levels (TELs 
from Smith et al., 1996 and USEPA, 1996), Lowest Effect Levels (LELs from Persaud et al., 
-1993), Effects Range - Low (ER-Ls from Long and Morgan, 1991), and Minimal Effect 
Thresholds (METs from EG, 1992). The resulting consensus-based TEGs were then evaluated to 
determine their predictive ability to classify sediments as toxic br non-toxic (MacDonald et al., 
2000). This evaluation concluded that sediment cpncentrations below the TEGs had a low 
incidence of sediment toxicity and the TEGs present an accurate basis for predicting the absence 
of adverse effects to benthic organisms inhabiting freshwater sediment (MacDonald et al., 2000). 

I f a TEC is unavailable for a sediment PCOPEC, then other conservative sediment quality 
benchmarks were selected. For inorganic PCOPECs, Threshold Effect Goncentrations (Ingersoll 
et al., 1996) associated with effects on 28 day exposure to Hyalella azteca (an amphipod) or 
LELs (Persaud et al., 1993) were used as the sediment TRV, For antimony, an Upper Effect 
Concentration was used as the TRV since TEGs or LELs are not available for this sediment 
PCOPEC. Sediment TRVs for those organic sediment PCOPEGs (i.e., VOCs and SVOCs) that 
do not have TEGs were selected on references (Fuchsman, 2003; Jones et al., 1997) that 
calculated TRVs based on chronic surface water quality benchmarks and equilibriurn 
partitioning. The mean organic carbon content of the Hudson Branch sediments (10.0 percent) 
was used to determine the TRVs for these PCOPECs. 

In addition to the TEC benchmarks, inorganic sediment PCOPEC TRVs also included a Probable 
Effect Concentration (PEG), i f available. The PEC represents a consensus-based freshwater 
benchmark above which adverse effects on benthic organisms are expected (MacDonald et al., 
2000). Similar to the TEGs, the PECs reflect the geometric mean of five previously published 
sediment quality benchmarks that were developed as guidelines for predicting toxicity to 
sediment-dwelling biota. These previously published benchmarks include Probable Effect 
Levels (PELs from Smith et al., 1996 and from Ingersoll et al., 1996), Severe Effect Levels 
(SELs from Persaud et al., 1993), Effects Range - Median values (ER-Ms from Long and 
Morgan, 1991), and Toxic Effect Thresholds (TETs from EG, 1992). Similariy, the SEL 
(Persaud et al., 1993) was used as another sedinient TRV for organic PCOPECs and for those 
inorganic sediment PCOPEGs where a PEC is unavailable. 
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3.3 TERRESTRIAL PLANT BENCHMARKS 

TRVs for tenestrial/wetland plants were obtained primarily from available plant soil screening 
levels presented in USEPA eco-SSL documents. The eco-SSLs for plants were developed by 
reviewing the available plant toxicity literature and scoring each of nine evaluation criteria (e.g., 
study design, chronic study, dose-response relationship, etc.). From the studies that met these 
minimum acceptance criteria, the plant eco-SSL was calculated as the geometric mean of the 
highest ranked studies (minimum of three studies required). For some PCOPEGs, a plant eco-
SSL could not be calculated since less than three acceptable studies were identified. In these 
cases, the toxicity.reference value from the highest available study was selected as the plant 
TRV. 

Efroymson et al., (1997a) was used as a secondary source of plant TRVs i f a plant eco-SSL was 
unavailable. This reference conducted a comprehensive review of ecologically-relevant 
tenestrial plant studies and selected a soil concentraticn to be used as a screening benchmark for 
evaluating soil PCOPEC concentrations ori terrestrial vegetation. The selected plant TRVs for 
the sielected surface soH PCOPECs are presented in Table 3-3. 

3.4 WILDLIFE ECOTOXICITY BENCHMARKS 

For the. SLERA, USEPA (1997) requires the use of chronic NOAELs as a conservative estimate 
of ecotoxicity. Because toxicity data for the selected receptor species are generjiHy unavailable, 
it is necessary to extrapolate toxicity data from other species, usually laboratory test animals. 
However, the test endpoints for the laboratory speci'es rnust he significant to the measurement 
receptor species under field conditions. Endpoints that were considered significant fbr this risk 
assessment included adverse effects on growth, reproduction, and survival that are most likely to 
result in adverse effects to wild populations of receptors. TRVs selected for each PCOPEC for 
birds and mammals are presented in Tables 3-4 and 3-5, respectively. 

The chronic NOAEL, i f available for avian and mammalian species, was selected for assessing 
the effects of exposure by the measurement receptor species. I f a chronic NOAEL was 
unavailable, then the chronic Lowest Observable Adverse Effect Level (LOAEL) reported in the 
scientific literature was adjusted by an uncertainty factor of 0.2 to derive a TRV equivalent to a 
chronic NOAEL (Wentsel et al , 1996). 

The primary sburces of avian and mammalian TRVs were from the TRVs presented in the 
USEPA eco-SSL guidance documents. Additional sources of TRVs if unavailable in these eco-
SSL documents included Sample et al. (1996) and USEPA (2002). 
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4.0 EXPOSURE CHARACTERIZATION (STEP 2) 

Exposure represents the contact (including ingestion) of a measurement receptor with a PCOPEC 
through the various exposure pathways identified in Section 2.5. Exposure to community 
measurement receptors (i.e., aquatic invertebrates, tenestrial plants) is sirriply represented by the 
concentrations of PCOPECs within the surface water, sediment or surface soil. The surface 
water, sediment and surface soil PCOPEC concentrations for each sarnpling location are 
prbvided in Appendix A. These concentrations' are assumed to represent exposure point 
concentrations for these community receptors. 

Exposure to bioaccumulative PCOPECs via the aquatic and tenestrial food chains are evaluated 
by modeling exposure to the indicator species or measurement receptors selected for the aquatic 
and terrestrial/wetland habitats present at the Site. The exposure scenarios developed in the 
Problem Formulation place measurement receptors within exposure pathways that are most 
likely tb contribute-to contaminant intake. 

Herbivorous species Such as the maHard and muskrat may ingest PCOPECs that have 
accumulated within Hudson .Branch aquatic vegetation. The tree swallow and little brown bat 
may ingest PCOPECs indirectly via foraging on aquatic insects as they emerge from the Hudson 
Branch. 

The mouming dove and white-footed mouse would be exposed to PCOPECs directly through 
soil ingestion and indirectly via ingestion of vegetation that is in direct contact with 
contaniinated surface soil. American robins and short-tailed shrews would ingest PCOPECs 
present in the surface soil as well as through terrestrial invertebrates.(i.e., earthworms/insects) 
that inhabit the Site. The red-tailed hawk and red fox may be exposed to surface soil PCOPECs 
through consumption of small mammals that have accumulated contaminants through plant or 
invertebrate uptake. The red fox may also be directly exposed to surface soil PCOPECs through 
incidental soil ingestion. The purpose of the exposure assessment is to formulate these exposure 
pathways into algorithms that can predict an estimate of total exposure. 

The methods and calculations required, for quantification of exposure doses are described within 
this section. Exposure to contaminants at the site by the selected indicator species is estimated 
by the following equation: 

ED = [(SWeonc X S W , R ) ( A U F ) ( T U F ) / B W ] + [(Seonc X Sdie,) + (Pconc X Pdiê ^ 
. , - ' i , , • 

(SMconc X SMdi„)](FIR)(AUF)(TUF)/B-W 

Where: . • - ; -

ED =. Expbsure Dose (mg/kg-body weight-day); 
SWconc = Surface water contaminant conceritration (mg/L); 
SWiR = Surface water ingestion rate (L/day); 
Scone = Sediment or Surfac.e Soil PCOPEC concentration (mg PCOPEC/kg); ' 
Sdiet = % of diet sediment or surface soH comprises; 
Pconc = Plant PCOPEC concentration (mg PCOPEC/kg); 
Pdiet .= % of diet plants (foliage or fhlit) comprise; . • .( ' . •' . 
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Lone = Invertebrate (aquatic/terrestrial) PCOPEC concentration (mg PCOPEC/kg); 
Idiet = % of diet invertebrates (aquatic or tenestrial) comprise; 
SMconc = Small mammal PCOPEC concenfration (mg PCOPEC/kg); 
SMdiet = % of diet smaH mammals comprise; 
FIR = Food ingestion rate - dry weight basis (kg/day); 
TUF = ; Temporal use factor (%) of year at exposure area); 
AUF = Area use factor (% of home range comprised of exposure area); and 
BW = Body weight of indicator species (kg). 

Dietary information for the selected indicator species was obtained from Sample and Suter 
(1994), USEPA (1993) and Nagy (2001). SpecificaHy, food ingestion rates, body weights, as 
well as surface soil/sediment ingestion rates) were obtained from these sources. If necessary, the 
percent moisture of food items was obtained from USEPA (1993) and Jager (1998) arid were 
used to convert concentrations of food items from vvet weight to dry weight. Water ingestion of 
PCOPECs represents another exposure pathway that is evaluated for each receptor. The model 
inputs for the selected indicator species are presented in Table 4-1. In accordance with USEPA 
(1997) guidance, conservative assumptions were used in the SLERA. 

4.1 PCOPEC CONCENTRATIONS IN PLANTS 

Concentrations of contaminants in vegetation (both aquatic and tenestrial stems/foliage and 
fhiits/seeds) were determined by multiplying the maximum sediment/surface soil concentrations 
by an appropriate plant uptake factor. The estimated contaminant concentrations within plant 
tissue were estimated using several sources. Plant uptake factors presented in USEPA eco-SSLs 
(USEPA 2007g) were used i f available. These plant uptake factors are generally based on 
previous studies where both plant and soil concentrations were reported. These data were then 
combined and regression was first used to determine an appropriate plant uptake factor. The 
median plant uptake factor was selected i f regression was unsuccessful (based on criteria 
identified in the eco-SSLs). 

A plant uptake factor for mercury was based on a value presented in USEPA (1999) for mercuric 
chloride. The plant uptake factors for phenol and the PCB Aroclors were calculated based on the 
regression equation presented in Travis and Arms (1988). This plant uptake factor was 
developed from paired soil and plant concentration data for 29 organic compounds relating soil-
to-plant uptake to an organic compounds bctanol-water partition coefficient (Kow)- The plant 
uptake factors and calculated maximum plant tissue concentrations are presented in Table 4-2 for 
the aquatic habitat provided by the Hudson Branch and Table 4-3 for the terrestrial habitats 
provided by the former lagoons area, eastem storage areas, southem area and Hudson Branch 
wetlands. 

4.2 PCOPEC CONCENTRATIONS IN AQUATIC INVERTEBRATES 

The maximum estimated PCOPEC concenfrations in aquatic invertebrates inhabiting the Hudson 
Branch are derived through the application of a biota:sediment accumulation factor (BSAF) to 
the maximum PCOPEC concentrations. BSAFs for organic PCOPECs were obtained from the 
USEPA BSAF Data Set (USEPA, 2007h). The BSAFs represent actiial field data collected for 
nonpolar organic contaminants from 20 locations (primarily Superfiind sites). BSAFs were 
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determiried based on sediment contaminant and organic carbon concentrations as well as the 
lipid content of the aquatic organism. The mean of the reported BSAFs for each PCOPEC was 
used in the SLERA. 

For inorganic PCOPEGs, BiSAFs determined by Bechtel Jacobs (1998) from previous field and 
laboratory studies were used, i f available. BSAFs are available for the sediment PCOPECs 
arsenic, cadmium, copper, lead, mercury, nickel and zinc. Conservative values presented in 
Bechtel Jacobs (1998) that minimize overestimation of invertebrate concentrations were selected 
for the SLERA. A BSAF for chromiurn was obtained from USEPA (1999) from previous field 
and laboratory studies. BSAFs were not available for antimony,' barium, beryllium, cobalt, 
manganese, selenium and variadium. It was conservatively assumed that the BSAFs for these 
PCOPEGs are 1.0. The maximum estiinated aquatic invertebrate PCOPEC concentrations for the 
Hudson Branch ate preserited in Table 4-4. ' ' 

4.3 PCOPEC CONCENTRATIONS IN TERRESTRIAL INVERTEBRATES 

The maximum concenfrations of PCOPECs detected within surface soil sarriples collected from 
the former lagoons area, eastem.storage areas, southem area and Hudspn Branch wetland were 
used to estimate PCOPEC body burdens within invertebrate prey (e.g., insects/earthworms). .The. 
BAFs and maximum estimated tenestrial invertebrate PCOPEG concentrations for these four 
areas of concem are calculated iri Table 4-5. 

The estiniated PCOPEC concentrations within tenestrial invertebrates were.estimated using 
several sources. Bioaccumulation factors (BAFs) for orgariic PCOPECs were calculated based 
values for PCBs presented in Sample et al, (1998). For inorganic PCOPECs, BAFs presented in 
USEPA eco-SSLs (USEPA 2007g) were used i f available. The USEPA eco-SSLs used actual 
BAF ratios (invertebrate tissue:surface soil concentrations) or regression equations relating-
contaminant coricentrations in soil and earthworm tissue (Sample et. al., 1998) to estimate, 
conservative burdens of inorganics in terrestrial invertebrates. In general, these body burdens are 
very coriservative in that they.represent the upper 95% prediction limit for these metals (Sample 
et al., 1998). Concerifratipn factors for the remaining inorganics (nickel; and mercury) were 
based ori BAFs preserited in USEPA (1999): These values generally represent the geometric 
mean of laboratory studies that deterrnined actual BAFs (USEPA, 1999). 

4.4 PCOPEC CONCENTRATIONS IN SMALL MAMMALS 

The maximum concenfrations of PCOPEGs within small mammal tissue .were obtained from 
several sburces. Bioaccurriulation factbr regression equations presented in the USEPA eco-SSLs 
(USEPA 2007g) were used if available. The inorganic BAFs are based primarily on diet-to-biota 
biouptake factors developed for beef cattle (Baes et al., 1984), A BAF for mercury (total) was 
obtained from USEPA (1999). For the organic PCOPECs (PGB Aroclors), a biotransfer factor 
(BTF) was calculated frpm the fpllowing equation presented in Travis and Arms (1988): 

BTF =-7.6 + Log Kow' . 

The BTF obtained from Travis and Arms (1988) was then multiplied by the food ingestion rate 
by an insectivorous small mammal at the Site (short-tailed shrew) to derive the BAF. This BAF 
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was then multiplied by the maximum surface soil concenfration to obtain the PCOPEC 
concentration within the tissue of the small rriammal. The BAFs and estimated maximum 
PCOPEC concentrations in small mammals within the forrrier lagoon area, eastem storage areas, 
southem area and Hudson Branch wetlands are presented in Table 4-6. 

4.5 EXPOSURE ESTIMATION FOR AVIAN/MAMMALIAN RECEPTORS 

The daily dose estimate was calculated for each of the avian/mammalian receptors based on the 
maximum PCOPEC concentration detected within sediment samples collected from the Hudson 
Branch and/or surface soil samples collected from the former lagoons area, eastem storage areas, 
southem area and Hudson Branch wetiand. The maximum PCOPEC concentration detected in 
each environmental niedium is a very conservative assessment of exposure since areas where 
maximum PCOPEC concentrations were detected are unlikely to provide more suitable habitat 
for the receptors than areas where PCOPEC concentrations were detected at lower 
concenfrations. In addition, it was conservatively assumed that each of the evaluation areas 
provides the entire foraging area of each receptor species and that each receptor species is 
present within that portion of the Site year-round. 

Sediment and surface soil ingestion rates were calculated : by multiplying estimates of 
sediment/surface soil ingestion found in the literature (expressed as a percentage of total food 
intake) by the food consumption rate. Exposure factors for each of the 10 receptor species are 
presented in Table 4-1. 

Muskrat 

The muskrat is assumed to forage exclusively on aquatic vegetation present within the aquatic 
habitat of the Hudson Branch throughout the year. A body weight of 1.35 kg and an ingestion 
rate of 79.4 grams food (dry weight) per day were obtained from the literature (USEPA, 1993; 
Nagy, 2001). The maximum PCOPEC sediment concentration was used to estimate the aquatic 
vegetation concentration (Table 4-2). Exposure from surface water and sediment ingestion were 
also evaluated based on estimated surface water (0.13 L/day) and sediment (2.4% of diet) 
ingestion rates. The resulting estimated maximum daily doses ingested by the muskrat for each 
PCOPEC within the aquatic habitat provided by the Hudson Branch are presented in Table 4-7: 

Mallard 

A body weight of 1.04 kg and an ingestion rate of 74.4 grams food (dry weight) per day were 
obtained from the literature (USEPA, 1993; Nagy, 2001). The maximurn sediment concentration 
was used to estimate aquatic plant tissue concentrations (Table 4-2). Dietary exposure for the 
mallard assumes a diet comprised of 100%> aquatic vegetation (see Table 4-1). Although the 
home range of a mallard is estimated to be approximately 274 acres during the breeding season 
(USEPA, 1993), the mallard is assumed to forage exclusively within the aquatic habitats 
provided by the Hudson Branch throughout the year. Surface water and sediment ingestion were 
assumed to be 0.058 L/day and 2% of diet, respectively (USEPA, 1993). The resulting estimated 
maximum daily doses ingested by the mallard for each PCOPEG within the sediment of the 
aquatic habitats are presented in Table 4-8. 
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Little Brown Bat 

The little brown bat is assumed to foirage exclusively on emei-girig aquatic invertebrates 
inhabiting the Hudson Branch , adj acent to or downstream of the SMG facility. A body weight of 
7.5 granis and an ingestion rate of 1.60 grams fbod (dry weight) per day were obtained from the 
literahire (Sample and Suter,- 1994;. Nagy, 2001). The maximum PCOPEG sediment 
coricentration was used tb estimate aquatic invertebrate tissue concentrations (Table 4-4). It was 
assumed that this bat may forage at the site throughout the year (see Table 4-1). Exposure from, 
surface water was also evaluated based on. an ingestion rate of 0.001 L/day while sedinient 
-ingestion was not evaluated as ,the little browubat is assumed not to ingest sediment due to its 
aerial screening foraging technique. The resulting estimated rnaxiriium daily doses ingested by 
the little brown bat for each PCOPEC within the sediment of the Hudson Branch are presented iri 
Table4-9. . . • - ' • ' ' .. . 

Tree Swallow 

A body weight of 21 grams and an ingestion rate of 11.6 grams food (dry weight) per day were 
obtained from the literature (USEPA, 1993; Nagy, 2001) indicating that this receptor eats over its 
weight each day (on a wet weight basis). The maximum PCOPEC sediment concentration was 
used to'estimate emerging aquatic invertebrate tissue concentratibris' (Table 4-4): Dietary 

• exppsure for the tree swallbw assumes a diet comprised of 100% emerging aquatic invertebrates 
(see Table 4-1). It was assumed that the Hudson Branch adjacent to and downstream of the Site 
provides 100% of the swallow's foraging area; Sediment ingestion is assumed to be negligible 
for this species as it is an aerial screerier arid-that any grit it ingests is froni open non-vegetated 
upland soils. Exposure from surface water ingestion was. also evaluated as':PCOPECs 'were 
detected in surface water samples collected frpfn the Hudson Branch. The resulting estimated 
maximum daily doses ingested by the tree swallow for'each PCOPEC within the surfaice water 
and sediment of the Hudson Branch are presented in Table 4-10. , 

Mournins Dove 

A body weight of 120 grams (0.12 kg)'and an ingestion rate of 16.6 grams food (dry weight) per 
day were obtained from the literature (USEPA, 2007h; Nagy, 2001) for this herbivorous avian 
species. The maximum PCOPEC surface soil concentration was used to estimate incidental soil 
ingestion (9.3% of diet) and to estimate plant seed PCOPEC concentrations (Table 4-3). It is 
assumed that the mouming dove diet is comprised of 100%) plant seeds, and that this species 
forages at each of the four evaluation areas asso'ciated with the SMC facility year-round (i.e., 
former lagoon area, eastem storage areas, sbuthem area ahd Hudson Branch wetiands). It is 
cbnservatively assumed that a mourning dove foragirig at any of the fbur evaluation areas irigest 
surface water entirely from the Hudson Branch. The resulting estimated maximum daily dbses 
ingested by the mouming dove for each PCOPEC within the surface soils of the former lagoons 
area, eastem storage areas, southern area and Hudson Branch wetland are presented in Table 4-

•11. -
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White-footed Motise 

A white-footed mouse body weight of 22 grams (0.022 kg) and an ingestion rate of 3.0 grams 
food (dry weight) per day were obtained from the literature (Sample and Suter, 1994; Nagy, 
2001). Surface water ingestion was estimated at 0.007 L/day (Sample and Suter, 1994). Diet 
composition of the white-footed mouse was assumed to be 100% vegetation (foliage). The 
maximum PCOPEC contaminant surface soil concentrations were used to estimate maximum 
plant concentrations for the former lagoons area, eastem storage area, southem area, and Hudson 
Branch wetland (Table 4-3) and to calculate a soil ingestion dose based on an estimate of soil 
ingestion representing 2% of the mouse diet. Surface water ingestion was also evaluated based 
on a daily ingestion rate of 0.007 L/day (USEPA, 1993) using the same assumptions as discussed 
above for the mouming dove. The resulting estimated maximum daily doses ingested by the 
white-footed mouse for each contaminant of concem within the surface soils of the former 
lagoons area, eastem stprage area, southem area, and Hudson Branch wetland are presented in 
Table4-12. 

American Robin 

Khody weight of 77 grams (0.077 kg) and an ingestion rate of 9.4 grams food (dry weight) per 
day were obtained from the literature (USEPA, 1993; Nagy, 2001). The maximum surface soil 
PCOPEC concentratioris for the former lagoons area, eastem storage area, southem area, and 
Hudson Branch wetland were used to estimate incidental soil ingestion (2.1% of diet) and to 
estimate tenestrial .invertebrate tissue concentrations (Table 4-5). Dietary exposure for the 
American robin assumes a diet comprised of 100% tenestrial invertebrates. Surface water 
ingestion was also evaluated based on a daily ingestion rate of 0.011 L/day (USEPA, 1993) using 
the same assumptions as discussed above for the dove. It was conservatively assumed that a 
robin would forage at each of the areas of concem throughout the year (see Table 4-1). The 
resulting estimated maximum daily doses ingested by the American robin for each surface soil 
PCOPEG withiri the former lagoons area, eastem storage area, southem area, and Hudson Branch 
wetland are presented in Table 4-13. 

Short-tailed Shrew 

The short-tailed shrew is assumed to forage on terrestrial irivertebrates present at the Site. A 
body weight of 15 grams (0.015 kg) and an ingestion rate of 2.0 grams food (dry weight) per day 
were obtained from the Hterature (USEPA, 1993; Nagy, 2001). The maximum PCOPEG surface 
soil concentrations within the former lagoons area, eastem storage area, southem area, and 
Hudson Branch wetland were used to estimate terrestrial invertebrate concentrations (Table 4-5) 
and to calculate a soil ingestion dose based on an estimate of soil ingestion representing 13% of 
the shrew diet. The resulting estimated maximum daily doses ingested by the short-tailed shrew 
for each PCOPEC within the surface soil at the former lagoons area, eastem storage area, 
southem area, and Hudson Branch wetland are presented in Table 4-14. , 

Red-tailed Hawk 

A body weight of 1.028 kg and an ingestion rate of 0.117 kg food (wet weight) per day were 
obtained from the literature (USEPA, 1993; Nagy, 2001) for this camivorous species. The 
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maximum PCOPEC surface soil concentrations within the former lagoon area, eastem storage 
area, southem area, arid Hudson Branch wetland were used to estimate small mammal PCOPEC 
concentrations (Table 4-6). It is assumed that the red-tailed hawk does not ingest soil and that 
this species ̂ forages exclusively at the site year-rourid (see Table 4-1). The resulting estimated 
maximum daily doses ingested by the red-tailed hawk for each PCOPEC within the surface soil 
of the four terrestrial/wetland evaluation areas are presented in Table 4-15. 

Red Fox 

A body weight of 4.04 kg and an ingestion rate of 0.156 kg food (dry weight) per day were 
obtained frorri "the literature (USEPA, 1993; Nagy, 2001) for the red fox. The maximum 
PCOPEC surface soil concenttation was used to estimate small mammal -PCOPEG 
concentrations (Table 4-6) and incidental Soil ingestion based on a ingestion rate of 2.4% ofthe 
diet (see Table 4-1). It is assumed that the red fox forages exclusively at within each of the four 
tenestrial/wetland evaluation areas year-round. The resulting estirnated maximum daily doses 
ingested by the red fox for each PCOPEC within the surface soil of the former lagoons area, 
eastem storage area, southem area>.and Hudson Branch wetland are presented in Table 4-16. 
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5.0 RISK CHARACTERIZATION 

Quantitative risk estimates for this SLERA were calculated using the hazard quotient (HQ) 
approach, which compares the exposure estimates with the applicable ecotoxicity benchmark. 
The hazard quotient is expressed as the ratio of the exposure estimate, represented by the 
maximum environmental media coricentration (e.g., sediment) or the maximum estimated 
exposure dose for the wildlife indicator species, tb the ecotoxicity benchmark (i.e., TRV). 

If the calculated hazard quotient is one or less, then it is unlikely that that PCOPEG will result in 
an adverse effect on that measurement receptor. Conversely, a hazard quotient greater than one 
indicates that that particular measurement receptor may be at risk of an adverse effect from that 
PCOPEC. For the wildlife indicator species, a hazard index (HI) is also calculated based on the 
sum of the PGOPEC-specific HQs to determine the risk from multiple stressors. It is important 
to nbte that HQs provide only a general characterization of potential impacts to the local bibta. 
An HQ less than one is indicative of non-risk, however, an HQ greater than unity does not in 
itself represent an unacceptable risk. Other site-specific factors (e.g., bioavailability) present at 
the Site may affect the initial screening calculation. The calculated risk estimates are discussed 
below. " 

5.1 AQUATIC MACROINVERTEBRATE COMMUNITY 

Risk tp the aquatic invertebrate community frorn the detected PCOPEGs within the surface water, 
and sediments bf the Hudson Branch were assessed by comparing maximum concentrations of 
the PCOPEGs in surface water and sediment samples with TRV benchmarks generally associated 
with threshold effects to aquatic biota. The results of these comparisbiis are discussed below by 
environmental medium. ' . 

5.1.1 Surface Water 

Risk to aquatic invertebrates inhabiting the aquatic habitat associated with the Hudson Branch 
was evaluated. The evaluation compared maximum detected concentrations of surface water 
PCOPECs within the surface water of the Hudson Branch with aquatic invertebrate toxicity 
benchmarks (as discussed in Section 3.1). The results of this evaluation .are presented in Table 
5.1. ' , • 

The maximum detected concentrations of all eight surface water PCOPECs (aluminum, 
chromium, copper, iron, manganese, nickel, vanadium and zinc) exceed one or more of the 
aquatic invertebrate community TRVs. Acute and chronic water quality criteria are exceeded by 
the rriaximum concentrations of aluminum, copper,- vanadium and zinc. Although acute water 
quality criteria are not exceeded by the m.aximum detected chromium, manganese or nickel 

, concentrations, the chrbnic water quality criteria are .exceeded by these maximum coricentrations 
as well as by the maximum concentrations pf iron (iron does not have an acute criterion). 

The maximum detected concentrations of aluminum, chromium, copper, iron, nickel and zinc 
exceed the lowest chronic value for daphnids and as well as the EC20 reported for daphnids 
(except for nickel). In addition, the LC50 value for Hyalella azteca-^as exceeded by the 
maximum detected concentrations of aluminum and ziric. Overall, the elevated surface water 
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concentrations of these metals are of concem as they can result in chroriic (and perhaps acute) 
adverse impacts to aquatic invertebrates inhabiting the Hudson Branch. All eight of these 
surface water PCOPECs in the Hudson Branch will be further evaluaited in Section 6. 

5.1.2 Sediment 

Risk to the aquatic invertebrate community from the detected PCOPEiCs within the sediments of 
the Hudson Branch were assessed by comparing maximum detected concentrations of the 
PCOPECs with TRV benchmarks generally associated with threshold effects to benthic biota. 
The results of this comparison are presented in Table 5-2. 

PCOPECs that exceed their respective threshold effect concentrations (TEGs) present a potential 
risk to the benthic macroinvertebrate community inhabiting the Hudson Branch and will be 
discussed in greater detail in Section 6 (Refinement of PCOPECs or Step 3A of the SLERA). 
PCOPECs not having TRV benchmarks will also be discussed further in Section 6. 

The detected cbncentrations of three pesticides (4,4'-DDT and its derivatives 4,4'-DDD and 
4,4'-DDT), total PCBs, and 13 metals (aluminum, antimony, arsenic, cadmium, chromium, 
cobalt, copper, iron, lead, manganese, mercury, nickel and zinc) exceed their respective TEG at 
one or more of the sediment samples from the Hudson Branch collected adjacent to or 
downgradient ofthe SMG facility. 

The maxirrium concentrations of the chromium was elevated over two orders of magnitude above 
its TEC benchmark whHe the three DDT pesticides, total PCBs (sum of Aroclors 1248, 1254 and 
1260), antimony, copper, lead," mercury, and nickel were generally detected an order of 
magnitude higher than their respective TEC. In addition, each of these PGOPECS were 
frequently (i.e., greater than 75 percent of samples) at concentrations above its conservative 
sediment TRV. Therefore, risk associated with each of these PCOPECs will be discussed fiirther 
in Section 6. 

Arsenic, cadmium, iron, manganese and zinc maximum concentrations exceed their conservative 
screening benchmarks by a factor of 2 to 8 with 20 percent or more of their sample 
concentrations above their respective sediment TRVs. Therefore, each of these PCOPECs will 
be further discussed in Section 6. -

The maximum concentrations of aluminum and cobalt are approximately equal to their 
conservative sediment TRVs (i.e., HQs = 1). In addition, only 1 and 4 out of 35 sediment 
samples analyzed for cobalt and aluminum, respectively, were detected at elevated 
concentrations greater than their conservative sediment TRVs. Due to the low cpncentrations 
detected throughout the Hudson Brarich sediments, these PGOPECs were eliminated from fiirther 
evaluation. Other PCOPECs eliminated include three VOCs (acetone, carbon disulfide, and 
methylene chloride) and two SVOGs (bis(2-ethylhexyl)phthalate and phenol) as the maximum 
detected concentrations ofthese compounds were less than their respective sediment TRV. 

Overall, the detected levels of benzoic acid, the pesticide DDT, PCBs and 11 metals within 
sediments of the Hudson Branch adjacent to or downgradient of the SMC facility exceed their 
respective TEGs indicating sensitive components ofthe aquatic macrobenthic community within 
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this aquatic habitat may potentially be adversely affected by these. PCOPECs, These analytes 
will be fiirther assessed in Section 6 (Step 3A). 

5.2 SEMI-AQUATIC WILDLIFE RECEPTORS 

Table 5-3 presents estimated risks to the herbivorbus riiuskrat and mallard and the insectivorous 
little brown bat and tree swallow from maximum detected PCOPEC concentrations in the surface 
water and sediments of the Hudson Branch. The hazard index (sum of hazard quotients for all 
PCOPECs) ranges from 56 (mallard) to approximately 8,300 (tree swallow). Results for each of 
the four semi-aquatic receptors are discussed below. = , 

5.2.1 Maminalian Herbivore 

The total hazard index is 47 for the muskrat with HQs greater than one calculated for chromium 
(HQ = 25), antimony (HQ = 14), vanadium (HQ = 2), nickel (HQ = 2), and selenium (HQ = 2). 
The estimated exposure doses of chromium and antimony ingested by the muskrat are from 
approximate equal contributions of vegetation and sediment ingestion. Plants contribute 63 and 
54 percent, respectively, of the total chromium and antimony exposure dose ingested by the 
muskrat with the remainder primarily attributable to sediment ingestion. Surface water ingestion 
contributes less than 0.01 percent of the total chromium and antimony exposure dose received by 
the muskrat. -

Approximately 83 and 56 percent, respectively, of the total variadium and nickel exposure dose 
ingested by the muskrat is via sediment ingestion with the remainder associated with ingestion of 
vegetation. Conversely, plant ingestion provides 96 percent of the total selenium exposure dose 
ingested by the muskrat. Overall, the inorganic. PCOPECs antimony, chromium, nickel, 
selenium and vanadium present a potential risk to fbraging mammalian herbivores within the 
Hudson Branch and will be evaluated fiirther in Section 6 of the SLERA. 

5.2.2 Avian Herbivore 

Risks to the herbivorous mallard from maxirrium detected PCOPEC concentrations in the 
Hudson Branch sediment samples are presented in Table 5-3. The hazard index (sum of hazard 
quotients for all PCOPECs) is 56. Risk is primarily driven by vanadium and chrcmium (HQ = 
26 for both). Selenium has a HQ = 1 indicating a very slight risk potential from this PCOPEC as 
the estimated exposure dose is approximately equal to a dose associated with no observed 
adverse effects. 

Approximately 80 percent of the vanadiurn exposure dose is due to sediment ingestion by the 
mallard while 67 percent ofthe total chromium exposure is due to plant ingestion: The inorganic 
PCOPEGs chromium and vanadium present a potential risk to foraging avian herbivores within 
the Hudson Branch and will be evaluated further iri Section 6 ofthe SLERA. 

5.2.3 Mammalian Insectivore 

Table 5-3 also presents estiniated risks to the insectiyorbus littie brown bat from maximum 
detected PCOPEC concentrations in the Hudson Branch sediment samples. The hazard index 
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(sum of hazard, quotients for all PCOPECs) is 1,400 with HQs greater than one calculated for 13 
inorganics. The primary risk drivers are antimony (HQ = 980), vanadium (HQ = 250) and 
chromium (HQ = 92). Other PGOPECs providing risk include nickel (HQ = 18), selenium (HQ 
= 11), beryllium (HQ = 9), mercury (HQ = 8), manganese (HQ = 4), barium and copper (HQs = 
3), arsenic, cobalt, and zinc (HQs = 2). The total DDT and lead HQs = 1 indicating little risk 
potential as the total DDT and lead exposure doses ingested by this mammalian insectivore are 
approximately equal to doses associated with rio effects. Therefore, total DDT, lead and the 
maximum sediment concentrations of phenol, PCB Aroclors 1248, 1254 and 1260 and cadmium 
(HQs are all less than orie) do not present a risk to semi-aquatic mammalian insectivores. 

Nearly 100 percent bf the PCOPEC ingestion ofthese risk drivers by the bat is via invertebrate 
ingestion. The conservative screening assessment concluded that a potential risk exists to semi-
aquatic mammalian insectivores foraging at the Hudson Branch from the maximum detected 
concenfrations of 13 inorganics in the sediment. All of these PCOPECs will be addressed fiirther 
in Section 6 of the SLERA (Step 3A). 

5.2.4 Avian Insectivore 

Risks to the insectivorous tree swallow, frorii maximum detected PGOPEC concentrations in the 
Hudson Branch sediment samples are presented in Table 5-3. The hazard index (sum of hazard 
quotients for all PGOPECs) is 8,300 with HQs greater than unity calculated for nearly every 
PCOPEC for which avian toxicity data exists. The only PGOPECs not anticipated to result in' 
risks to avian insectivores are Aroclors 1254 and 1260. The primary risk drivers for the tree 
swallow are vanadium (HQ = 7,900), chromium (HQ = 220) and mercury (HQ = 130): Other 
risk drivers include barium (HQ = 18), selenium (HQ = 14), nickel (HQ = 12), copper, and lead 
(HQs = 10), cobalt and zinc (HQs = 5), manganese (HQ = 4), total DDT, Aroclor 1248, and 
arsenic (HQs = 2). 

The tree swallow's exposure to these PCOPECs is nearly 100 percent from aquatic invertebrate 
ingestion. Overall, a potential risk exists to aquatic avian iriseCtivores foraging at the Hudson 
Branch from the maximum detected concentrations of total DDT, PCB Aroclor 1248 and 12 
inorganics in the sediment. These PCOPECs will be addressed further in Section 6 of the 
SLERA (Step 3A), 

5.3 TERRESTRIAL/WETLAND PLANT COMMUNITY 

Risk to the terrestrial/wetland plant communities from the detected PGOPECs within the surface 
soil of the former lagoons area, eastem storage areas, southem area and Hudson Branch wetlands 
were assessed by comparing maximum detected concentrations of the PCOPEGs with TRV 
benchmarks generally associated with threshold effects to vegetation. The results of this 
comparison are presented in Table 5-4. 

PCOPECs that exceed their respective plant TRVs present a potential risk to the vegetation 
community inhabiting each of the evaluation areas and will be discussed in greater detail in 
Section 6 (Refinement of PCOPECs or Step 3A ofthe SLERA). PCOPECs not having TRV 
benchmarks will also be discussed further in Section 6. Results are discussed below for each of 
the four terrestrial/wetland evaluation areas. 
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5.3.1 Former Lagoons Area 

Maximum detected soil concentrations bf vanadiurn (HQ = 7), nickel (HQ = 5) and manganese 
(HQ = 2) exceed their respective plant TRVs indicating a potential risk to. plants growing near 
the maximum soil concentration location. , Antimony and cppper also have maxiniurri 
concentrations that slightly exceed their plant TRVs (HQs = 1). The maximum detected 
concentrations of lead and zinc are less than their respective plant TRVs and are not evaluated 
further as these PCOPECs are unlikely to affect the plant community within the'former lagopns 
area. Antimony, copper, nickel and vanadium wHl be addressed further in Section 6 of the 
SLERA (Step 3A). 

5.3.2 Eastern Storage Areas 

The maximum detected soil concentrations, of vanadium (HQ = 49), nickel (HQ = 29) and 
manganese (HQ = 14) are elevated the greatest above theit respective plant TRVs indicating a 
potential risk to plants. Each of these PCOPECs will be addressed further in Section 6 of the 
SLERA (Step 3A). In addition, maximum surface soil concentrations of copper (HQ = 5), 
antimony and lead (HQs = 3), zinc (HQ = 2) and cobalt (HQ = 1) are also above their respective 
TRVs and will be fiirther evaluated in Section 6. The maximuin defected concentratioris of 
Aroclors 1248 and 1254 as well as barium, berylHum and ca;dmium are less than their respective 
plant TRVs and are not evaluated fiirther. 

5.5.5 Southern Area 

Maximum detected, soil concentratioris of vanadium (HQ = 18), nickel (HQ = 5), zinc (HQ = 3),. 
manganese (HQ = 2), and mercury (HQ = 2) exceed their respective plant TRVs indjicating a 
potential risk to plants growing hear the maxinium soil concentration location. Antimony arid 
selenium also have maximum concentrations, that slightly exceed thefr plant TRVs (HQs = 1).. 
The maximum detected concentratiori of lead is less than its respective plant: TRV and is not 
evaluated further as these PCOPECs are unlikely to affect the plarit community within the 
southerri area. Each of the PCOPECs that exceed their plaint TRVs will be addressed fiirther in 
Section 6 of the SLERA (Step 3 A). . / 

5.5.^ Hudson Branch Wetland 

The maximiim detected soil concentratioris of vanadium (HQ = 120), nickel (HQ = 88) and 
copper (HQ = 13) are elevated substantiaHy above their respective plant TRVs indicating a 
potential risk to plants. Each of these PCOPEGs will be addressed fiirther in Section 6 of the 
SLERA (Step 3A). In addition, miaximum surface soil concentrations of manganese (HQ = 8), 
zinc (HQ = 8), cobah (HQ = 7), lead (HQ = 6), and mercury (FIQ = 2) are also above their 
respective TRVs and will be further evaluated in Section 6. Antimony, beryllium and selenium 
also have maximum concentrations that slightly exceed their plant TRVs (HQs = 1). The 
maximum detected concentrations of bariurn and cadmium are less than their respective plant 
TRVs and are not evaluated ftirther. All PCOPECs with maximum surface soil cpricentrations 
greater than their plant TRVs will be fiirther evaluated in Section 6 of the SLERA. 
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5.4 TERRESTRIAL WILDLIFE RECEPTORS 

Table 5-5 presents estimated risks to the herbivorous mouming dove and white-footed mouse, 
the invertivorous Arnerican robin and short-tailed shrew, and the camivorous red-tailed hawk 
and red fox from maximum detected PCOPEC concentrations in the surface soil of the four 
terrestrial/wetland habitats provided by .the former lagoons area, eastem storage areas, southem 
area and the Hudson Branch wetiand; Results for each ofthe four evaluaition areas are discussed 
below for each receptor. 

5.4.1 Former Lagoons Area 

The hazard iridex (sum of hazard quotients for all PCOPEGs) ranges from 1 (red fox) to 29 
(mouming dove and short-tailed shrew). Results for each of the six tenestrial receptors are 
discussed below. 

5.4.1.1 Avian Herbivores/Granivores 

Risks to the herbivorous mouming dove from maximum detected PCOPEC concentrations in the 
former lagoons area surface soil samples are presented in Table 5-5. The hazard index-(sum of 
hazard quotients for aH PCOPECs) is 29. Vanadium (HQ = 27) is the only PCOPEC with.an HQ 
greater than one. Nearly all (90 percent) ofthe vanadium exposure dose is due to surface soil 
irigestiori by the mourning dove. Overall, a potential risk exists to avian herbivores/granivores 
foraging at the former lagobn area from the maximum detected concentration of vanadium in the 
surface soil. This PCOPEC wHl be addressed further in Section 6 of the SLERA (Step 3 A). 

5.4.1:2 Mammalian Herbivores 

As presented in Table 5-5, the hazard index (sum of hazard quotients for all PCOPECs) is 3 for 
the white-footed mouse Xvith no individual PCOPEC having an HQ of one or greater. Risks are 
unlikely to result to foraging mammalian herbivores within this area. Therefore, no ftirther 
evaluation to mammalian herbivores is proposed within the former lagoons area. 

5.4.1.3 Avian Insectivores/Invertivores 

Risks to the invertiyorous American robin from maximum detected PCOPEC cbncentrations in 
the former lagoons area surface soil samples are presented in Table 5-5. The hazard index (sum 
of hazaird quotients for all PCOPECs) is 19 with HQs equal to or greater than unity calculated fbr 
vanadium (HQ = 15). Copper (HQ =1) exposure to the robin is approximately equal to a dose 
associated with no advefse effects while the maximum HQs for the remaining PCOPECs are 
below unity indicating that these PCOPECs also do not present a risk to insectivorous birds 
foraging at the former lagoons area. 

Estimated exposure by the American robin to vainadium is via tenestrial invertebrate ingestion 
(approximately 67 percent) and incidental soil ingestion (33 percent). Overall, a potential risk 
exists to avian insectivores foraging at the former lagoons area from the maximum detected 
surface soil copcentration of vanadium detected in the surface soil. This PCOPEC wiH be 
addressed further in Sectiori 6 of the SLERA (Step 3 A). 
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5.4.1.4' Mammalian Insectivores/Invertivores 

Table 5-5 identifies the estimated risks to the insectivorous shbrt-tailed shrew from maximum 
detected PCOPEC concentrations in the former lagoons area surface soil saimples. The hazard 
index (sum of hazard quotients for all PGCDPEGs) is 27 with HQs greater than unity calculated 
for antiriiony (HQ = 17), vanadium (HQ ,= 4), and riickel (HQ = 2). Tlie rnaximum HQs for 
chromium and copper were 1 indicating that the modeled exposure dose of chromiurn and copper 
are approximately equal to their respective TRVs that are jasspciated with no observable effects. 
Therefore, it.is unlikely that chromium and copper or the remaining PCOPEGs (lead, manganese 
and zinc) present a risk to insectivorous mammals at the former lagoons area. 

Estimated exposure by the shrew , to antiriiony is 'primarily via ingestion of tenestrial 
invertebrates vvhile surface soil ingestion provides over 85 percent of the nickel and vanadium 
exposure., Overall, a potential risk exists to mamrnalian insectivores foraging at the former 
lagoons area from the maximum detected concentration of antimony, nickel and vanadium 
detected in the surface soil. Each of these PGOPECs that potentially present risk to mammalian 
insectivbres will be addressed further in Section 6 ofthe SLERA (Step 3A). 

5.4.1.5 Avian Carnivores " ' '• • ~- , - , 

Risks to the camivorous red-tailed hawk from maximum detected PCOPEC concentrations in the 
surface soil samples collected from the former.lagoons area are presented in Tabfe 5-5. The 
hazard index (sum of hazard quotients for all PCOPECs) is 3. Vanadium (HQ = 2) is the only 
PCOPEC with an HQ greater than one. Nearly all (97 percent) ofthe vanadium exposure dose is 
due to ingestion of small mammals cpntaining vanadium. Overall, a pptential risk exists to avian 
camivores foraging at the former lagoons area from the maximum detected concentration of 
variadium in the surface soil. TTiis PCOPEC will be addressed further in Section 6 of the SLERA 
(Step3A). ' " ' X X ' - . • , : • 

5.4.r.'6 Mammalian Carnivores 

Risks to the camivorous red fox from maximum detected PCOPEG concentrations in the former 
lagoon area surface soil samples are presented in Table 5-5. The hazard index (sum of hazard 
quotients for all PGOPECs) is 1 with no PCOPEC having a calculated HQ above unity. 
Therefore, there is little risk potential tp foraging mammalian camivores from the PCOPECs 
detected in the surface soils at this area and no further eyaluation to mamrnalian camivores is 
proposed within the.former lagoons area; 

5.4.2 Eiistern Storage Areas 

The hazard index (sum of hazard quotients for all PCOPEGs) for the terrestrial receptors 
foraging at fhe eastem stbrage areas ranges from a low of 7 (red fox) to 210 (mouming dove). 
Results for each of the six tenestrial receptors are discussed below. , 

5.4.2.1 Avian Herbivores/Granivores 
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Risks to the herbivorous mouming dove from, maximum detected PCOPEC concentrations in 
surface soil samples collected from the eastem storage areas are presented in Table 5-5. The 
hazard index (sum of hazard quotients for aH PCOPECs) is 210. Vanadium (HQ =190) 
represents the primary risk driver while other PCOPECs having an HQ greater than one include 
chromium (HQ = 8), lead (HQ = 3), copper (HQ = 2) and nickel (HQ = 2). The maximum HQ 
for barium was 1 indicating that the modeled exposure dose of this PCOPEG is approximately 
equal to the TRV that is associated with no observable effects. Therefore, it is unlikely that 
barium or the remaining PCOPECs (Aroclors 1248 and 1254, cadmium, cobalt, manganese and 
zinc) present a risk to herbivorous birds at the eastem storage areas. 

Nearly all (95 percent) of the vanadium exposure dose is due to surface soil ingestion by the 
mouming dove while surface soil ingestion also represents the primary mode of exposure to 
chromium, lead, copper. and nickel. Overall, a potential risk exists to avian herbivores/ 
granivores foraging within the eastem storage areas from the maximum detected concentration of 
variadium, chromium, copper, lead and nickel in the surface soil. These PGOPECs will be 
addressed further in Section 6 of the SLERA (Step 3 A). 

5.4.2.2 Mammalian Herbivores 

Table 5-5 presents estimated risks to the herbivorous white-footed mouse from maximum 
detected PCOPEC; concentrations in the surface soil of the eastem storage area. The hazard 
index (surii of hazard quotients for all PGOPECs) is 18 with HQs above unity calculated for 
chromium (HQ = 8), vanadiurn (HQ = 4), nickel (HQ = 3), antimony (HQ = 2) and beryllium 
(HQ = 2): The maximum HQs for all of the remaining PCOPECs are below unity indicating that 
these PGOPECs do not present a risk to marrimalian herbivores at the Site. . 

The majority (greater than 60 percent) of the chromium, antimony and beryllium exposure is via 
plant ingestion while vanadium exposure is nearly 80 percent attributable to incidental soil 
ingestion. Nickel exposure is nearly equally divided between plant and soil ingestion. Overall, a 
potential risk exists to mammalian herbivores from the rriaximum detected surface- soil 
concentrations of antimony, beryllium, chromium, nickel and vanadium detected at the eastem 
storage areas. Each of these PCOPECs that potentially present risk to mammalian herbivores 
will be addressed fiirther in Section 6 of the SLERA (Step 3A). 

5.4.2.3 Avian Insectivores/Invertivores 

Risks to the invertivorous American robin from maximum detected PCOPEC concentrations in 
the eastem storage areas surface soil samples are presented in Table 5-5. The hazard index (sum 
of hazard quotients for all PCOPEGs) is 150 with most of the risk attributable to vanadium (HQ 
= 110) and chromium (HQ =17). Other PGOPECs with HQs greater than unity were calculated 
for lead (HQ = 7), copper (HQ = 6), PCB Aroclor 1248 (HQ = 3), PGB Aroclor 1254 (HQ = 2), 
and cadmium (HQ = 2). Zinc (HQ = 1) exposure to the robin is approximately equal to a dose 
associated with no adverse effects whHe the maximum HQs for the remaining PCOPECs are 
below unity indicating that these PCOPEGs also do not present a significant risk to insectivorous 
birds fpraging at the eastem storage areas. , 
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Estimated exposure by the -American robin to vanadium is via both tenestriaf invertebrate 
ingestion (approximately 67 percent) and incidental soil ingestion (33 percent). However, for the 
remaining PCOPECs contributing to risk (i.e., PCB Aroclors, cadmium, chromium, copper, and 
lead), the estimated exposure is almost entirely via terrestrial invertebrate ingestion of PGOPECS 
(greater than 90 percent of the total exposure dose). Overall, a potential risk exists to avian 
insectivores fbraging at the eastem storage areas from the maximum detected. surface sbil 
coricentration of PCJB Afocloi-s (1248 and 1254), cadmium, chromium, copper, lead, and 
vanadium detected in the surface soil. These PCOPECs will be addressed fiirther in Section 6 of 
the SLERA (Step 3A)> ) ) 

5.42.4 Mammalian Insectivores/Invertivores 

Table 5-5 identifies the estimated risks to the insectivorous short-tailed shrew from maximum 
PCOPEC concentratioris detected in surface soil samples collected at the eastem storage areas. 
The hazard index (sum of hazard quotients for all PCOPECs) is 130 with HQs greater than unity 
calculated for antimony (HQ - 36), vanadium (HQ = 30), chromium (HQ = 17), nickel (HQ = 
13), PGB Aroclor T 254 (HQ = 7), copper (HQ = 5), lead (HQ = 4), PCB Aroclor 1248 (HQ = 3), 
cadmium (HQ = 3), and beryllium (HQ = 2). The maximum HQs for manganese and zinc were 
1 indicating that the modeled exppsure dose bf these fwo PCOPEGs are approxirriately equal to 
TRVs that-are associated with rio observable effects. Therefore, it is unlikely that manganese or 
zinc or the remaining PCOPECs (barium and cobalt) present a risk to insectivorous mammals at 
the eastem storage areas. ' 

Estimated exposure by the shrew to PGB Aroclors, antiniony and cadniium is. mainly through 
ingestion of terrestrial invertebrates (greater than 85 percent of total exposure) while surface soil 
ingestion provides oyer 75 percent of the beryllium, .nickel and vanadium exposure: The 
remaining PCOPECs contributing to risk (i.e., chromium, copper and lead) are ingested by the 
shrew primarily via tenestrial invertebrate ingestion (greater than 60 percent of total exposure 
dose) although surface soil ingestion contributes at least 20 percent of the total, exposure dose. A 
potential risk exists to mammalian insectivores foraging at the eastem storage areas from the 
maximum detected concentration of PCB Aroclors 1248 and 1254, antimony, beryllium, 
cadniium, chromium, copper, lead, nickel and vanadium detected in the surface soil samples. 
Each of these PGOPECs that potentially present risk to mammalian insectivores will be 
addressed further in Section 6 of the SLERA (Step 3A). 

5.4.2.5 Avian Carnivores 

Risks to the camivorouis red-tailed hawk from maximum detected PCOPEC concentrations in the 
surface soil samples collected from the eastern storage areas are also presented in Table 5-5. The 
hazard index (sum of hazard quotients for all PCOPECs) is 17. Vanadium (HQ = 15) is the only 
PCQPEC with an HQ greater than one. The maximum dose of chromium ingested by the red-
tailed hawk is approximately equal to the TRV associated with no adverse effects (HQ = 1). 
Therefore, it is unlikely that chromium presents a risk to camivorous .birds foraging at the eastem 
storage areas. ,, ,- , 

Nearly all (97 percent) of the vanadium exposure dose is due to ingestion of small rnammals 
containing vanadium. Overall, a potential risk exists to avian camivores foraging at the eastem 
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storage areas from the maximum detected concentration of vanadiuni in the siirfaee soil. This 
PCOPEC will be addressed further in Section 6 of the SLERA (Step 3 A). 

5.4.2.6 Mammalian Carnivores 

Risks to the camivorous red fox from maximum detected PCOPEC cpncentrations in the eastem 
storage areas surface soil samples are presented in Table 5-5. The hazard index (sum of hazard 
quotients for all PCOPECs) is 6 with HQs greater than unity calculated only for vanadium (HQ = 
2). The maximum HQs for chromium and nickel were 1 indicating that the modeled exposure 
doses of chromium and nickel are approximately equal to their TRVs that are associated with no 
observable effects. Therefore, it is unlikely that chromium and nickel or the remaining 
PCOPECs present a risk to camivorous mammals at the eastem stbrage areas. 

The red fox exposure to vanadium is primarily (approximately 70 percent) via surface soil 
ingestion. A potential risk exists to mammalian camivores foraging at the eastem storage areas 
from the maximum detected concentration of vanadium in the surface soil samples. This 
PCOPEC wiH be addressed fiirther in Section 6 of the SLERA (Step 3 A). 

5.4.3 Southern Area. - -

For this portion of the SMG facility, the hazard index (sum of hazard quotients for all PCOPEGs) 
ranges froni 2 (red fox) to 74 (mouming dove). Results for each of the six terrestrial receptors 
are presented in Table 5-5 and are discussed below. 

5.4.3.1 Avian Herbivores/Granivores 

Risks to the herbivorous mouming dove from maximum detected PCOPEC concentrations in the 
southem area surface soil samples are presented in Table 5-5. The hazard index (sum of hazard 
quotients for aH PCOPECs) is 74. Vanadium (HQ = 71) is the only PCOPEC with an HQ greater 
than one. Lead (HQ = 1) exposure to the dove is approximately equal tb a dose associated with 
no adverse effects while the maximum HQs for the remaining PCOPECs are below unity 
indicating that these PCOPECs a:lso do not present a significant risk to herbivorous birds 
foraging within the southem area. 

Nearly all (93 percent) of the vanadium exposure dose is due to surface soil ingestion by the 
mouming dove. Overall, a potential risk exists to avian herbivores/granivores foraging at the 
southem area from the maximum detected concenfration of vanadium in the surface soil. This 
PCOPEC will be addressed fiirther in Section 6 ofthe SLERA (Step 3 A). 

5.4.3.2 Mammalian Herbi'vores 

As presented in Table 5-5, the hazard index (sum of hazard quotients for all PCOPECs) is 5 for 
the white-footed mouse with vanadium (HQ = 2) representing the only PCOPEC having an HQ 
of one or greater. Exposure by the mouse to vanadium is primarily via incidental surface soil 
ingestion (nearly 80 percent of the total exposure dose). This PCOPEC will be addressed further 
in Section 6 of the SLERA (Step 3 A). . 
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5.4.3.3 Avian Insectivores/Invertivores 

Risks to the invertivorous American robin from maximum detected PCOPEC concentrations in 
the southem area surface soil samples are presented in Table 5-5, The hazard index (sum of 
hazard quotients for all PGOPECs) is 47 with HQs equal to or greater than unity calculated for 
vanadium (HQ = 41), lead (HQ = 3) and chromium (HQ = 2). Zinc (HQ = 1) exposure to the 
robin is approximately equal to a dose associated with no adverse effects while the maximum 
HQs for the reniaining PCOPEGs are belovt' unity indicating that these PCOPEGs also do not 
present a risk to insectivorous birds foraging at the former lagoon area. 

Estimated exposure by the American robin to chromium and lead is almost eritirely (greater than 
90 percent of the total exposure dose) via terrestrial invertebrate ingestion while vanadium 
exposure is via tenestrial invertebrate irigestion (approximately 67 percent) amd incidental soil 
ingestiori (33 percent). Overall, a potential risk exists to avian insectivores foraging at the 
southem area from the maximum detected surface soil: concentration of chromium, lead and 
vanadium detected in the surface soil samples. These PCOPECs will be addressed further in 
Section 6 of the SLERA (Step 3 A). 

,-. - - 5.4.3.4 -Mammalian frisectivores/Invertivores 

Table 5-5 identifies the estimated risks to the insectivorous short-tailed shrew from maximum 
detected PCOPEC concentratioris iri the southerri area surface soil samples. The hazard index 
(sum, of hazard quotients for all PCOPECs) is 39 with HQs greater than unity calculated for 
antimony (HQ = 19), vanadium (HQ = 11), chromium (HQ = 3)„ nickel (HQ 2) andizinc (HQ = 
2). The maximum HQ for lead was 1 indicating that the modeled exposure dose of lead is 
approximately equal to the TRV that is asspciated with no observable effects. Therefore, it is 
unlikely that lead or the'remaining PCOPEGs present a risk to insectivorous mammals at the 
southern area. 

Estimated exposure by the shrew to antimony and zinc is via ingestion of tenestrial invertebrates 
(greater thari 85 percent of total exposure dose) while surface soil ingestion provides 
approximately 80 percent or more of the nickel and vanadium exposure. Chromium exposure to 
the shrew is both attributable to terrestrial inyertebrate ingestion. (67 percent of exposure) and 
surface soif ingestion (33 percent of exposure). A potential risk exists to mammalian 
insectivores foraging at the southem area from the maximum detected concentration of 
antimony, chromium, nickel, vanadiurii and zinc detected in the surface soil samples collected 
from the southem area. Each of these PCOPECs that potentially present risk to marnmalian 
insectivores will be addressed further in Section 6 of the SLERA (Step 3A). 

.'5.4.3.5 Aviari Carnivores , . j 

The ha,zard index (sum of hazard quotients for all PCOPEGs) is 7 for the camivcrpus red-tailed 
hawk frpm maximum defected PCOPEC ccncentraticns in the surface soil samples collected 
from the southem area (Table 5-5): Vanadium (HQ = 5) is the only PCOPEG with an HQ 
greater than one. Nearly all (99 percent) of the vanadium exposure dose ,is due to ingestion of 
smaH mammals containing vanadium. Overall, a potential risk exists to avian camivores 
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foraging at the former lagoon area from the maximum detected concentration of vanadiurn iri the 
surface soil. This PCOPEC will be addressed fiirther in Section 6 of the SLERA (Step 3 A). 

5.4.3.6 Mammalian Carnivores 

Risks to the camivorous red fox from maximum detected PCOPEG concenfrations in the 
southem area surface soil samples are presented in Table 5-5. The hazard index (sum of hazard 
quotients for all PCOPECs) is 2 with no PCOPEC having a calculated HQ above unity. 
Therefore, there is little risk potential tb foraging mammalian camivores from the PCOPEGs 
detected in the surface soils at this area and no further evaluation to mammalian camivores is 
proposed within the southem area. 

5.4.4 Hudson Branch Wetland 

For the delineated wetiands associated with the Hudson Branch, the hazard index (sum of hazard 
quotients for all PCOPECs) ranges from 27 (red fox) to 750 (short-tailed shrew). Results for 
each of the six tenestrial receptors are presented in Table 5-5 and are discussed below. 

5.4.4.1 Avian Herbi'vpres/Granivores ' ^ - ^ 

Risks to the herbivorous mouming dove_ from maximum detected PCOPEC concentrations in the 
Hudson Branch wetland surface soil samples are presented in Table 5-5. The.hazard iridex (sum 
of hazard quotients for all PGOPECs) is 550 with vanadium (HQ = 470) and chromium (HQ = 
61) contributing most to this potential risk. Other PGOPECs with HQs greater than unity were 
calculated for lead (HQ = 7), nickel (HQ = 7) and copper (HQ = 4). The maximum HQ for 
barium was 1 indicating that the modeled exposure dose of barium to the herbivorous dove is 
approximately equal to the TRV that is associated with no observable effects. Therefore, it is 
unlikely that barium or the remaining PGOPECs present a risk to avian herbivores/granivores 
foraging within the Hudson Branch wetiand. 

For each of the PCOPECs identified as providing a potential risk to the mouming dove, the 
expbsure is primarily via incidental soil ingestion (soil contribution ranges from 69 to 94 percent 
of the total exposure dose). Overall, a potential risk exists to avian herbivores/granivores 
foraging at the Hudson Branch wetland from the maximum detected concentration of chromium, 
copper, lead, nickel and vanadium iri the surface soil. Each of these PCOPECs will be addressed 
fiirther in Sectipn 6 ofthe SLERA (Step 3A). 

5.4. 4.2 Mammalian Herbivores 

Table 5-5 presents estimated risks to the herbivorous white-footed mouse from maximum, 
detected PCOPEG concentrations in the surface soil bf the Hudson Branch wetland. The hazard 
index (sum of hazard quotients for all PCOPEGs) is 58 with HQs greater thanl calculated for 
chromium (HQ = 31), vanadium (HQ = 10), nickel (HQ = 9) and beryflium (HQ = 3): The 
maximum HQ for copper was 1 indicating that the modeled exposure dose of copper to the 
white-footed rnouse is approximately equal to the TRV that is associated with no observable 
effects. The maximum HQs for all of the remaining PCOPEGs are below unity indicating that 
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these PGOPECs also do not present a risk to mamrnalian herbivores inhabiting the Hudson 
Branch wetland. 

The majority of the beryllium and chromium exposure is via plant ingestion while surface soil 
ingestion accoupts for the majority of the total exposure dose received by the mouse for nickel 
and vanadium. A potential risk exists tp mammalian herbivores foraging at the Hudson Branch 
wetland from the' maximurri detected concentration of beryllium, chromium, nickel, and 
vanadium detected in the surface soil samples collected from this area. Each of these PCOPECs 
that potentially present risk to mammalian herbivores will be addressed further in Section 6 of 
the SLERA (Step 3A). ' . . 

5.4.4.3 Avian Insectivores. 

Risks to the invertivorous American robin from, maximum detected PCOPEC concentrations in 
the Hudson Branch wetland surface soil samples are also presented in Table 5-5. The hazard 
index (sum of hazard quotients for all PCOPECs) is 440 with vanadium (HQ = 280) and 
chromium (HQ = 130) contributing most to this potential risk. Other PGOPECs with HQs 
greater than unity were calculated for copper (HQ = 14), lead (HQ = 14), cadmium (HQ = 3), 
nickel (HQ = 2) and zinc (HQ = 2). The rriaximum HQs fbr the remaining PCOPECs are below 
unity indicating that these PCOPECs do not present a risk-to insectivorous birds foraging, within 
the Hudson Branch wetland. 

Estimated exposure of cadmium, chromium, copper, lead and zinc is almost entirely (greater than 
90 percent of total exposure dose) attributable to ingestion of terrestrial invertebrates while 
vanadium exposure is via tenestrial inyertebrate ingestion (approximately 66 percent) and 
incidental soil ingestion (34 percent). Nickel exposure is primarily (87 percerit) via incidental 
surface .soil ingestion. .A potential risk exists to avian insectivores foraging at the Hudson 
Branch wetland from the maximum detected coricentration of various PCOPECs detected in the 
surfacesoil but particularly from chromium and vanadium. Each ofthe seven PGOPECs 
potentially presenting risk to avian insectivores will be addressed further in Section 6 of the 
SLERA (Step 3A). 

5.4.4.4 Mammalian Insectivores/Invertivores 

Table 5-5 identifies the estimated risks to the insectivorous short-tailed shrew from maximum 
detected PCOPEC conceritrations in the Hudson Branch wetland surface soil samples. The 
hazard index (sum of hazard quotients for all PGOPECs) is 390 with HQs greater than unity 
calculated for chromiuni.(HQ = 230), vanadium (HQ = 74), nickel (HQ = 40), antimony (HQ = 
18), copper (HQ = 14), lead (HQ = 8), cadmium (HQ = 6), beryllium (HQ = 3), and zinc (HQ = 
2). The maximum HQs for the remaining five inorganics are below unity indicating that these 
PCOPEGs do not present a risk to insectivorous mammals. 

The estimated-exposure of antimony, cadmiurii, and zinc is primarily via ingestion of tenestrial 
invertebrates (greater than 80 percent of the total exposure dose) while surface soil ingestion 
accounts for most (greater than 75 percent) of the total exposure dose received by the shrew for 
beryllium, nickel and vanadium. Both tenestrial invertebrate and soil ingestion are important 
contributors for exposure to chromium, copper and lead. Overall, a potential risk exists to 
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marnmalian insectivores foraging at the Site from the maximum detected concenfration of 
various PCOPECs detected in the surface soil but particularly from chromium. All of the 
PCOPEGs potentially presenting risk to mammalian insectivores will be addressed further in 
Section 6 ofthe SLERA (Step 3A). 

5.4.4.5 Avian Carnivores 

The hazard index (sum of hazard quotients fof all PCOPEGs) is 44 for the camivorous red-tailed 
hawk from maximum detected PCOPEC Concentrations in the surface soil samples collected 
from the Hudson Branch wetiand. Vanadium (HQ = 36) and chromium (HQ = 6) are the only 
PCOPEGs with an HQ greater than one. The maximum HQ for lead was 1 indicating that the 
estimated exposure dose of lead ingested by the red-tailed hawk is approximately equal tb the 
TRV that is associated with nb observable effects. The maximum HQs for all of the remaining 
PGOPECs are below unity indicating that these PCOPECs also do not present a risk to avian 
carnivores foraging at the Hudson Branch wetland. The vanadium and chromium exposure 
doses are attributable entirely to ingestion of small mammals. A potential risk exists to avian 
camivores foraging at the Hudsori Branch wetiand from the maximum detected concentrations of 
chromiurrt and vanadium in the surface soil. These two PCOPECs will be addressed further in 
Section 6 ofthe SLERA (Step 3 A). - ; : -

5.4.4.6 Mammalian Carnivores : . . 

Risks to the camivorous red fox from maximum detected PCOPEC eoncentrations in the Hudson 
Branch wetland surface soil samples are presented in Table 5-5. The hazard index (sum of 
hazard quotients for all PCOPECs) is 16 with chromium (HQ = 7), vanadium (HQ = 5) and 
nickel (HQ = 3) representing the only PCOPECs having a calculated HQ above unity. 

Estimate exposure by the fox to chromium, nickel and vanadium is primarily via incidental 
surface soil ingestion (soil contribution ranges from 58 to 73 percent of the total exposure dose). 
All three ofthese PCOPECs will be addressed fiirther in Section 6. of the SLERA (Step 3 A). 
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6.0 REFINEMENT OF PCOPECS (STEP 3A) 

Based on the results of the risk characterization for the aquatic invertebrate cornmunity, 
terrestrial plant community and/or wildlife trophic level receptors selected for the aquatic and 
terrestrial/wetland habitats present at or adjacent to the SMC FacHity, a number of the 
contaminants found at cpncentratipns above screening-level concentrations and selected as 
PCOPEGs were eliminated from further consideration. :However, under the conservative 
assumptions presented in the SLERA (Steps 1 and 2) there were several PCOPECs identified that 
riiay present a risk to one of more of these assessment endpoints. This refinement ofthe 
PCOPECs into a final Hst of Contaminants of Potential Ecological Concern (COPEC) will be 
conducted for each of these assessment endpoints using more realistic assumptions to eliminate 
additional analytes that present negligible risk.. Although Hmited background samples are 
available for surface water and sediment samples collected from the Burnt Mill Branch, these 
data are not sufficient for conducting meaningful cpmparispns between site-related PGOPECs 
and backgrpund concentrations of PCOPECs. Therefore, the SLERA refinement is based on 
more realistic assumptions and less conservative TRVs. ; • 

6.1 AQUATIC INVERTEBRATE COMMUNITY RISK CONSIDERATIONS 

A variety of surface water and sediment PCOPECs including benzoic acid, total PCBs, the 
pesticide 4,4'-DDT (and its derivatives),.and 14 inorganics were identified as potentially posing 
a risk to the aquatic invertebrate community inhabiting the Hudson Branch. Each of these 
analytes was either detected in surface water pr sediment samples at a concentration greater than 
their TRVs or these analytes do not have a sediment TRV available to compare to the maximum 
detected sediment concentration; The refinement of surface water and sediment PCOPECs are 
presented below • 

6.1.1 Surface Water Risk Considerations 

The maximurn detected concentrations of aluminum, chromium, copper, iron, manganese, nickel, 
vanadium and zinc detected in the Hudson Branch surface water samples exceed one or more 
aquatic invertebrate TRVs. A comparison of the mean surface water concentraticns of these 
PCOPECs with their respective aquatic invertebrate TRVs was conducted (Table 6-1). The 
number of surface water samples that detected each PCOPEC above its respective surface water 
TRV are also identified in Table 6-1. 

The mean detected concentrations of aluminum, chromium, copper, iron, nickel, vanadium and 
zinc iri surface water samples cbllected from the Hudson Branch exceed one or more of their 
aquatic invertebrate TRVs. Although the mean manganese concentration is below each of its 
surface water TRVs, the lowest TRV (Tier II secondary chronic value) is exceeded at two of the 
five surface water samples collected from the Hudson Branch. Therefore,: aluminum, chromium, 
copper, iron, manganese, nickel, vanadiurn and zinc were identified as GOPEGs and will be 
fiirther evaluated in a Baseline Ecological Risk Assessment (BERA). 
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6.1.2 Sediment Risk Considerations 

In order to place exceedences of the TEG benchmarks by sediment PCOPEC concentrations into 
the context of probable effects, the sediment concentrations of PCOPECs were compared to their 
respective Probable Effect Concentration (PEG) or Severe Effect Level (SEL). The PEG 
represents a consensus-based freshwater benchmark above which adverse effects on benthic 
organisms are expected (MacDonald et al., 2000) and was the preferred sediment TRV for 
inorganic PCOPECs. PECs reflect the geometric mean of five previously published sediment 
quality benchmarks that were developed as guidelines for predicting toxicity to sediment-
dwelling biota. These previously published benchmarks include Probable Effect Levels (PELs 
frbm Smith et al., 1996 and from USEPA, 1996), Severe Effect Levels (SELs from Persaud et 
al., 1993), Effects Range - Median values (ER-Ms from Long and Morgan, 1991), and Toxic 
Effect Thresholds (TETs from EG, 1992). I f a PEC was not available for an inorganic PCOPEC, 
then the SEL or ER-M benchmarks were selected. PECs were available for most PCOPEGs. For 
those PCOPECs lacking PECs (iron and manganese), the SEL benchmarks were used to evaluate 
risk.. SELs represent sediment concentratipns where significant impacts to the benthic 
invertebrate community are anticipated. SELs were also selected, i f available, for organic 
sediment PGOPECs. The SELs for organic contaminants are adjusted for the total organic 
carbon (TOC) content .of the sediment as TOG-is an important factor in evaluating the 
bioavailability of sediment organic contaminants. A comparison of rriaximum detected PCOPEC 
concentrations with their respective PEG or SEL benchmarks is provided in Table 6-2. . 

The concentrations of 4,4'-DDT (as well as its derivatives), PGB Aroclors 1248 and 1254, arid 
cadmium were detected below levels associated with probable or severe effects tb benthic 
organisms. Therefore, although adverse effects to sensitive components of the benthic 
community inhabiting the Hudson Branch adjacent and downgradient of the SMG facility are 
possible due to sediment PCOPEC concentrations of these constituents that exceed their 
threshold effect levels, risks are somewhat uncertain as the PCOPEG concentrations are below 
levels associated with probable effects to the benthic community. A sediment TRV is 
unavailable for benzoic aCid. Benzoic acid is not a bioaccumulative compound of concem. 
Although not retained as a sediment COPEC, benzoic acid will be discussed in the uncertainty 
analysis of the SLERA. 

An insufficient number of background sediment samples are available for conducting a statistical 
comparison of the adjacent/downgradient Hudson Branch sampling results with the sediment 
background sampling results from the Bumt Mill Branch. Therefore, 14 sediment PCOPECs for 
the aquatic invertebrate community were retained as COPECs for the BERA and included 
antimony, arsenic, barium, beryllium, chromium, copper, iron, lead, manganese, mercury, nickel, 
selenium, vanadium and zinc. 

6.2 SEMI-AQUATIC WILDLIFE RISK CONSIDERATIONS 

Potential risks were identified to foraging avian and/or mammalian herbivores (represented by 
the mallard amd muskrat) from maximum detected sediment concentrations of antimony, 
chromium, nickel, selenium, and vanadium. In addition, avian and/or mammalian insectivores 
(represented, by the tree swallow and little brown bat) are potentially at risk from maximum 
detected sediment concentrations of total DDT, PCB Arbclor 1248, and 14 inorganics. Less 
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conservative assumptions were used to re-evaluate potential risks from the sediment PCOPECs 
by evaluating the mean and the upper confidpnce limit (UCL) of the mean sediment 
concentrations (see Table B-3). 

Estimated concentrations of PCOPECs within aquatic plants and aquatic invertebrates were, 
calculated using the mean and the UGL of the mean (rather than the maximurn concentration) as 
described previously (see Sectipns 4.1 and 4.2). The estimated mean and mean UCL aquatic 
plant and invertebrate tissue cpncentrations are presented in Tables 6-3 and 6-4, respectively. 
Estimated exposure doses to the muskrat, mallard, little brown bat and tree, swallow based on the 
mean and the mean UCL sediment concenfrations are presented in Tables.6-5 through 6-8, 
respectively. • , . 

The estimated mean and mean UGL exposure doses ingested by the receptor species were 
cornpared to avian and piammalian Maximuin Acceptable Toxicant Concentration (MATC) 
TRVs. The MATC TRV represents the geometric meari of the NOAEL and Lowest Observable 
Adverse Effect Level (LOAEL) TRVs. LOAELs were derived from the same sources as were 
used to determine the NOAEL TRYs. The avian and mammalian MATC TRVs are presented in 
Table 6-9. , ) 

Table 6-10 presents estimated risks tb the herbivorous muskrat and mallard and the insectivorous 
little brown bat and tree swallow from the rriean and rriean UCL PCOPEC cbricentraitions in the 
sediments ofthe Hudson Branch: . Results fbr each of the four semi-aquatic receptors are 
discussed below. 

6.2.1 Mammalian Herbivore 

The mean and meari UGL total hizard indices are 3 and 4, respectively,- for the muskrat with 
HQs greater than one calculated for chromium (HQ = 3 for both the mean and mean UCL 
exposure doses). The estimated exposure dose of chromium- ingested by the muskrat is frbm 
approximate equal contributions of vegetaition and sediment ingestion. ; Plants contribute 63 
percent of the total chromium exposure dose ingested by the muskrat with the remairider 
primarily attributable to sedinient ingestion. , Chromium presents a potential risk to foraging 
mammalian herbivores within the Hudson Branch and will be evaluated further in the BERA. 

6.2.2 Avian Herbivore 

Risks, to the herbivorous mallard from mean and mean UGL PCOPEC concentrations in the 
Hudson Brarich sediment samples are presented in Table 6-10. The hazard index (sum of hazard 
quotients for all PCOPECs) is 6 for the mean exposure dose and 8 for the mean UGL exposure 
dose. Risk is attributable to chromium , and vanadium: Approximately 66 percent of the total 
chrorhium exposure is due to plant ingestion, Conversely, 80 percent of the vanadium exposure 
dose is due tb sediment ingestion by the mallard. The oral absorption fraction from sediment 
ingestion is likely to be very low for vanadium. An oral absorption fraction of I percent has 
been reported preyiously (USEP.A, 2003d). As the majority of the rnaHard yanadium exposure is 
via sediment ingestion and the remaining exposure (from plant and surface water ingestion) is 
well below the avian MATC TRV, impacts to foraging avian herbivores at the Hudson Branch 
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are not expected. However, chromium presents a potential risk to foraging avian herbivores 
within the Hudsori Branch and will be evaluated further in the BERA. 

6.2.5 Mammalian Insectivore 

Table 6-10 also presents estimated risks to the insectivorous littie brown bat from maximum 
detected PCOPEC concentrations in the Hudson Branch sediment samples. The hazard index 
(sum of hazard quotients for all PGOPECs) is 72 for the mean exposure dose and 98 for the mean 
UCL exposure dose. The primary risk drivers under the mean and mean UGL exposure doses 
are vanadium (mean HQ = 51) and chromium (mean HQ = 9). The only other PCOPEC 
providing risk from mean PCOPEG exposure is antimony (HQ = 7). The beryllium and 
selenium HQs = • 1 indicating a slight risk potentiai as the mean exposure doses of these 
PCOPECs ingested by the little brown bat are approximately equal to the MATC TRV. 
Therefore, beryllium, selenium and the mean sediment concentrations of arsenic, barium, cobalt 
copper, manganese, mercury and zinc (HQs are all less than one) do not present a risk to semi-
aquatic mammalian insectivores foraging at the Hudson Branch. 

Nearly 100 percent of the PCOPEG ingestion of the identified risk drivers by the bat is via 
invertebrate ingestion. The SLERA concluded that a potential risk exists to semi-aquatic 
mammalian insectivores foraging at the Hudson Branch from the mean detected concentrations 
of antimony, chromium, and vanadium in the sediment. Each of these PCOPEGs will be 
addressed further in the BERA. 

6.2.4 Avian Insectivore 

Risks to the insectivorous tree swallow from mean and mean UCL sediment concentrations in 
the Hudson Branch are presented in Table 6-10. The hazard, index (sum of hazard quotients for 
all PGOPECs) is 900 under the mean exposure dose and 1,200 under the mean UCL exposure 
dose with risk driven primarily by vanadium (mean HQ = 850) and chromium (mean HQ = 27). 
HQs greater than unity were also calculated mean estimated doses of mercury (HQ ,= 6), barium 
(HQ = 5), and copper (HQ = 2). The mean estimated exposure dose results in mean HQs = 1 for 
cobalt, nickel, selenium, and zinc indicating a slight risk potential as the mean exposure doses of 
these PGOPECs ingested by the tree swallow are approximately equal to their respective MATC 
TRVs. 

The tree swallow's exposure to these PGOPECs is nearly 100 percent from aquatic invertebrate 
ingestion. Overall, a potential risk exists to aquatic avian insectivores foraging at the Hudson 
Branch from the mean concentrations of vanadium, chromium, mercury, barium and copper 
detected in the sediment, these PGOPEGs wHl be addressed further in the BERA. 

6.3 TERRESTRIAL PLANT COMMUNITY RISK CONSIDERATIONS 

Risk to the tenestrial/wetland plant communities from the detected PGOPEGs within the surface 
soil of the former lagooris area, eastem stbrage areas, southem area and Hudson Branch wetlands 
were further assessed by comparing mean UGL concentrations of the retained PCOPECs (see 
Section 5.3) with TRV benchmarks generally associated with threshold effects to vegetation. In 
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addition, the frequency that each PCOPEC exceeds its threshold effect concentratioh was also 
identified. The results of this analysis are presented in Table 6-11. 

PCOPECs that exceed their respective plant TRVs greater than approximately 20 percent may 
present a potential risk to the vegetatiori community inhabiting each of the evaluation afeas as a 
ecologically significant component of the community may be affected by PCOPEG 
concentrations. Results are discussed below for each of the four tenestrial/wetland evaluation 
areas. 

6.5.-7 Former Lagoons Area 

The detected soil concentrations of copper, manganese, nickeL and vanadium exceed their 
respective plant TRVs at-22 percerit or less of the surface soil samples indicating a slight risk to 
plants growing within the former lagoons area. Antimony was detected at one location greater 
than the antimony plaint TRV. However, sample reporting limits' at most of the remaining 
samples were above its plant TRV. The antimony plant TRV is based on a study that added 
additional antimony to soil (Efryomson et al.; 1997a) w ĥich resulted in unspecified effects to 
plants. There is low confidence in this antimony plant TRV (Efryomson et al., 1997a). Based on 
the low confidence, antimony was not retained as a COPEC for tbxicity to plants'. Thefefore, no 
PCOPECs were retained as plant GOPEGs as adverse effects on the plant community within the 
former lagoons area are not anticipated. - , . • 

6.5.2 Eastern Storage Areas 

Manganese, nickel and vanadium were detected in surface soil samples above their respective 
plant TRVs in 58 to 75 percent 'of the samples: The mean UCL concentrations of vanadium and; 
nickel are elevated approximately 21 and 12 times their respective plant TRVs indicating a 
potential for adverse effects to occur to the vegetation within the eastem storage areas. The 
detected soil concentrations of cobalt, copper, lead and zinc were above their respective plant 
TRVs in only 17 percent or less of the samples indicating a low risk to the plant community. 
Although antimony was detected iabove its plant TRV in three sampling locations, as discussed 
above, the confidence in this plant TRV is low. Manganese, nickel and yanadium concentrations 
within this area may potentially result in ,impacts to the plant community and will be evaluated 
further in thc BERA. . 

6.5.5 Southern Area 

Vanadium was detected at conceritrations above its plant TRV in 60 percent of the soil samples 
coHected from the southem area, at the SMC facility. The remaining PCOPECs were 
infrequently (i.e., 20 percent or less) above their respective plant TRVs: Although antimony was 
detected above its plant TRV. in four sampling locations,, as discussed above, the confidence in 
this plant TRV is low. Vanadium concentrations within this area may potentially result in 
impacts to the plant community and will be evaluated further in the BERA. 
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6.3.4 Hudson Branch Wetland 

The detected soil concentrations of vanadium and nickel exceed their respective plant TRVs at 
58 and 28 percent, respectively, of the soil samples collected within the Hudson Branch wetland. 
Each ofthese PCOPECs will be retained as GOPEGs for further evaluation regarding potential 
impacts to the wetiand plant community in the BERA. The remaining PGOPEGs were 
infrequently (25 percent or less) above their plant TRVs. and were not retained for further 
evaluation. 

6.4 TERRESTRIAL WILDLIFE RECEPTOR RISK CONSIDERATIONS 

The estimated exposure models for the terrestrial/wetland indicator receptor species based on the 
maximum surface soil PCOPEC concentrations detected at the former lagoons area, eastem 
storage areas, southem area and/or Hudson Branch wetland resulted in HQs greater than 1 for 
various PGOPEGs including PGB Aroclors 1248 and 1254 and nine inorganics (antimbny, 
beryllium, cadmium, chromium, copper, lead, nickel, vanadium, and zinc). Less conservative 
assumptions were used to re-evaluate potential risks from the surface soil PGOPEGs within each 
of the four terrestrial/wetiand eyaluation areas by evaluating the mean and mean UCL surface 
soil concenfrations (see Tables B-5 through B-8). - -

Estimated cbncentrations of PCOPEGs within plants, tenestrial invertebrates, and small 
mammals were calculated using the mean UCL (rather than the maximurn concentration) as 
described previously (see Sections 4.1, 4.3, and 4.4). The estimated mean UGL plant, 
invertebrate and small mammal tissue concentrations are presented in Tables 6-12, 6-13 and 6-
14, respectively. The mean UGL exposure doses received by the mouming dove, white-footed 
mouse, American robin, short-tailed shrew, red-tailed hawk and red fox were then calculated 
based on the mean and mean UGL soil, plant, tenestrial invertebrate and small mammal 
concentrations. These exposure doses are provided in Tables 6-15 through 6-20. 

Quantitative.risk estimates were re-calculated with the hazard quotient (HQ) approach using the 
mean and mean UCL concentrations and avian and mammalian TRVs based on the MATC (as 
discussed in Section 6.2). As presented earlier, the MATC represents the geometric mean of the 
NOAEL and LOAEL TRVs. The MATC HQ (hazard quotient) is expressed as the ratio ofthe 
exposure estimate, represented by the mean and mean UCL estimated exposure doses for the six 
tenestrial/wetland wildlife indicator species, to the ecotoxicity benchmark (i.e., MATC TRV). I f 
the calculated hazard quotient is one or less, then it is unlikely that that PCOPEG will result in an 
adverse effect on that measurement receptor. This evaluation is presented in Table 6-21 for each 
of the four terrestrial/wetland habitats evaluated. Results are discussed below for each 
evaluation area. 

6.4.1 Former Lagoons Area 

A comparison of the maximum estimated exposure doses based on the maximum detected soil 
concentrations, with their respective NOAEL TRVs indicated that vanadium may present a 
potential risk to foraging avian herbivores, avian/mammalian insectivores and avian camivores 
while maximum antimony and nickel concentrations may also present a risk to mammalian 
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insectivores. No PCOPEC was identified as presenting a potential risk to mammalian herbivores 
or camivores within the former lagoons; area. . , •• 

The comparison of estimated exposure doses'based on the'mean and mean UCL soil 
concenfrations with MATC TRVs is presented in Table 6-21. 'The mean and mean UGL hazard 
indices for the red-tailed hawk are less than one. Therefore, impacts to aviari carnivores foraging 
at the former lagoons area are not anticipated. The mean hazard index for the short-tailed shrew 
(mammalian insectivore) is 1 with no individual PCOPEC having a HQ greater than 1. Impacts 
are unlikely to foraging mammalian insectivores at the former lagopns a:rea. . 

The mean HQ for the mouming dove from vanadium exposure is 3. Approximately 90 percent 
of the mouming dove exposure is from surface soil ingestiori with the remaining exposure 
attributed to plant ingestion and surface water ingestion. The oral absorption fraction from soil 
ingestion is likely to be very low for variadium. An oral absorption fraction of 1 percent has 
been reported previously (USEPA, 2003d). As the majority of the. mouming dove vanadium 
exposure is via soH ingestion and the remaining exposure (from plant and surface watef 
ingestion) is well below the avian MATC TRV, impacts to foraging avian herbivores at the 
former lagoons area are not expected.' 

A mean HQ. of 2 was calculated for the American robin from vanadium exposure. 
Approximately 33 percent of the robin exposure is via incidental soil irigestion while 65 percent 
is via terrestrial invertebrate ingestion. Siiriilar to the mouming dove, i f the low oral absorption 
fraction of vanadium is considered from soil ingestion, the remaining exposure dose ingested by 
the robin (0.96 mg/kg-BW/day) is neariy equal to the aviari MATC TRV (0.93 mg/kg-BW-day). 
As the MATC is believed to represent the upper liniit of an acceptable exposure dose, impacts to 
avian insectivores foraging at the former lagoons area are not likely, 

Overall, no PGOPEGs were identified for the former lagoons area as providing a potential impact 
to the tenestrial wildlife receptors. Therefore, impacts to upper trophic level receptors are not 
considered to be significant at this location. - • . 

6.̂ .̂2 Eastern Storage Areas • 

The maximum estimated exposure doses (based on the rriaximum detected soil concentrations) of 
PCB Aroclors 1248 and 1254 as well as eight inorganics are elevated when compared to their 
respective NOAEL TRVs. Vanadium may present a pbtential risk to foraging avian and 
mammalian camivores while this PCOPEC and four to nine additional PCOPECs may present 
risk to avian/mammalian herbivores and insectivores. . 

The comparison of estimated exposure doses for the eastem storiige areas based on the mean arid 
mean UCL soil concentrations with MATC TRVs is presented in Table 6-21. The mean and 
mean UCL hazard indices for the red fox are less than one iridicating risks to rnammalian 
camivores are not expected. The mean red-tailed hawk hazard index is 1 based on a vanadium 
HQ of 1. Impacts to avian carnivores foraging at the eastem storage areas ate also not 
anticipated as the mean estiniated exposure dose is approximately equal to the MATC TRV. Tn 
addition, the foraging range of a red-tailed hawk is much larger than the size of the eastem 
storage areas, which would fiirther reduce the overall exposure to the hawk. 
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The mean and mean UCL hazard indices for the white-footed mouse are 2 and 3, respectively 
with no individual PCOPEC having an HQ greater than one. Therefore, impacts to mammalian 
herbivores foraging within the eastem storage areas are not anticipated. The mean hazard index 
for the mouming dove is 19 with nearly all of the potential risk associated with vanadium (HQ = 
18). No other PCOPEC has a HQ greater than 1 for the mouming dove exposure. Exposure to 
vanadium by the mouming dove is nearly 95 percent attributable to surface soil ingestion. As 
discussed above, the oral absorption fraction of vanadium is likely to be very low (USEPA, 
2003) for soil ingestion. As the estimated exposure from plant ingestion is below the avian 
MATC TRV, it appears that impacts are unlikely to avian herbivores foraging at the ea:stem 
storage areas. 

The mean hazard indices for the American robin and short-tailed shrew are 13 and 10, 
respectively with chromium and vanadium representing the only PCOPECs with HQs greater 
than 1. The robin exposure tb chromium and vanadium is primarily via terrestrial invertebrate 
ingestion (approxiinately 90 and 65 percent of the total chrbmium and vanadium exposure dose, 
respectively). The short-tailed shrew exposure to chrcmium is also primarily via terrestrial 
invertebrate ingestion (67 percent) while incidental soil ingestion accounts for over 75 percent of 
the total vanadium exposure dose. As the estimated exposure doses ingested by the rpbin and 
shrew (even i f only considering the invertebrate contribution to-their total-exposure) exceed the 
avian and mammalian MATC, a potential risk exists to these feeding guilds and these receptors 
will be further evaluated in the BERA. 

6.4.3 Southern Area 

A comparison of the niaximum estimated exposure doses with'their respective NOAEL TRVs 
indicated. that vanadium may present a potential risk to foraging avian , and mammalian 
herbivores, avian/mammalian insectivores and avian camivores while maximum antimony, 
chromium, lead, nickel and zinc concentrations may also present a risk to avian and/or 
mammahan insectivores. No PCOPEC was identified as presenting a potential risk to 
mammalian camivores within the southem area. 

The comparison of estimated exposure doses based on the mean and mean UCL soil 
concentrations with MATC TRVs is presented in Table 6-21. The mean and mean UCL hazard 
indices for the red-tailed hawk are less than one. Therefore, impacts to avian camivores foraging 
within the southem area are not anticipated. The mean hazard index for the short-tailed shrew 
(mammalian irisectivore) is 2 with no individual PCOPEC having a HQ greater than 1. Impacts 
are also unlikely to foraging mammalian insectivores at the southem area. 

The mean HQ for the mouming dove from vanadium exposure is 3. Approximately 88 percent 
ofthe mouming dove exposure is from surface soil ingestion with the remaining exposure 
attributed to plant ingestion and surface water ingestion. As discussed above, the oral absorption 
fraction from soil ingestion is likely to be very low for vanadium. As the majority of the 
mouming dove vanadium exposure is via soil ingestion and the remaining exposure (from plant 
and surface water ingestion) is weH below the avian MATC TRV, impacts to avian herbivores 
foraging at the southem area are not expected. 
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A mean HQ of 1 was calculated for the American robin from vanadium exposure; 
Approximately 65 percent is via tenestrial invertebrate ingestion while the remainder is 
primarily via surface soil irigestion. As the total estimated exposure dose of vanadium ingested 
by the robin is approximately equal to the avian MATC TRV, impacts are unlikely to occur to 
avian insectivores foraging within the southem area. ' ; • . 

Overall, no PCOPECs were identified for the southem area as providing a potential impact to the 
tenestrial wildlife receptors and impacts to upper trophic level receptors are npt consider-ed to be 
significarit at this location. 

6.4.4 Hudson Branch Wetland -

The maximum estimated exposure doses of nine inorganics are elevated when compared to their 
respective N O A E L TRVS.' Chrornium, nickel, and vanadium may present a potential risk to 
foraging avian and/or mammalian camivores whHe these PGOPECs as well as antimony, 
beryllium, cadmium, copper, lead and zinc may present risk tp avian/marrimalian herbivpres 
and/or insectivores. 

The comparisori of estimated exposure doses for the Hudson Branch wetiand based on the mean; 
and mean UGL soil concentrations with the MATC TRVs is presented in Table 6-21. The mean 
hazard index for the red fox is less thari one indicating risks to marnmalian camivores are not 
expected̂ . The mean red-tailed hawk hazard index is 1 with no individual PCOPEC having a HQ 
greater than 1. Iriipacts to avian camivofes foraging within the Hudson Branch wetland,are also 
not anticipated. _ ' ' 

The mean and mean UCL hazard indices for the white-footed mouse are 2 and 7, respectively 
with chromiuni representing the only individual PCOPEC having an HQ equal or greater than 
one (mean HQ = 1). As the total estimated expbsure dose of chromiurri ingested by the mouse is 
approximately equal to the mammalian MAT(j • TRV, iriipacts are unlikely to occur to 
mammalian herbivores foraging within the Hudson Branch wetland. ; 

The mean hazard index for the mouming dove is 15 risk being driven by vanadium (HQ = 11) 
and chromium-(HQ = 4). No other PCOPEC has a HQ greater than 1 for the mouming dpve 
exposure. Exposure to vanadium by the mourning dove is apprpximately 90 percent attributable 
tp surface SPH ingestipn. As discussed abcve, the oral absorption fraction of vanadium is likely 
to be very low (USEPA, 2003d) for spil ingestion. As the estimated ,exposure from plant 
ingestion is below the avian M A T C TRV, it appears that impacts from vanadium exposure are 
unlikely to avian herbivores foragirig at the Hudson Brarich wetland: Similarly, nearly 70 percerit 
of the total chromium exposure dose is attributable to surface soil ingestion. The oral absorption 
fraction of chromiurn (trivalent) is extremely low (0.5 percent as presented in USEPA, 2003d). 
Eliminating the surface soil ingestion corriporient from the dove's total expbsure dose results iri 
an exposure dose from terrestrial plants that is approximately equal to the MATC TRV (HQ is 
1). Therefore, impacts to avian herbivores are also not anticipated at the Hudson Branch 
wetland. ,. i.''... . ' . ' ' 

The mean hazard indices for the American .robin and short-tailed shrew are both 16 with 
chrpmiurii and vanadium representing the only PGOPECs with HQs greater than 1 for both 
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insectivorous receptors. The robin exposure to chromium and vanadium is prirriarily via 
terrestrial invertebrate ingestion (approximately 93 and 66 percent, respectively, of the total 
chromium and vanadium exposure doses). The short-tailed shrew exposure to chromium is also 
primarily via tenestrial invertebrate ingestion (67 percent) while incidental soil ingestion 
accounts for over 75 percent of the total vanadium exposure dose. The oral absorption fraction is 
very low for vanadium. Accounting for the low availability (one percent) of the surface soil 
ingestion component of vanadium in the shrew's total exposure dose results in an exposure dose 
from terrestrial invertebrate ingestion that is less than the MATC TRV. Therefore, impacts to 
mammalian insectivores are not anticipated at the Hudson Branch wetland from vanadium 
exposure. However, as the estimaited exposure dose of chromium and vanadium ingested by the 
robin and the estimate exposure dose of chromiurn ingested by the shrew exceed the avian and 
mammalian MATCs, a potential risk exists to these feeding guilds and these receptors will be 
"fiirther evaluated in the BERA. 

6.5 UNCERTAINTY 

There are considerable uncertainties associated with estimates of risk in any SLERA, as the risk 
estimates are based on a number of assumptions regarding exposure and toxicity. There is 
uncertainty associated-with the site conceptual model, with natural variation and parameter error, 
and with model enor (USEPA, 1997): A thbrough understanding of the uncertainties associated 
.with risk estimates is critical to understanding predicted risks and placing them in proper 
perspectiye. 

Uncertainty associated with the conceptual rnodel (Figure 2-1) includes assumptibns about the 
sources of contaminants and the fate and tramsport of the contaminants at the SMG facility. 
There is some uncertainty in the selection of the. receptors as representative of communities 
utilizing the tenestrial and aquatic habitats at or in the vicinity of the SMC facility. Habitat 
quality for some of the receptor species appears marginal within portions of the SMG facility and 
will influence actual presence or exposure of, species or communities within the different 
portions of the exposure areas. For example, the mouming dove was selected as an herbivorous 
bird that is likely to inhabit or forage within the tenestrial habitats present at the Site. The 
assumption that the mouming dove uses this area throughout the year likely overestimated the 
exposure to surface soil PGOPEGs to herbivorous birds. Therefore the calculated risk to 
mouming dove populations is associated with some uncertainty. 

6.5.i Exposure Estimation 

Exposure estimates for indicator species are a source of uncertainty in the SLERA. Values for 
exposure parameters {e.g., body weight, food intake rate, sediment irtgestion rate) were based on 
literature values, not site-specific data. The estimation of contaminant body burdens in terrestrial 
invertebrates was based on soil regression equations developed for earthworms that are in far 
greater contact with surface soil than would be the prey items (e.g., insects) that are also ingested 
by insectivorous species such as American robins or short-tailed shrews. However, the approach 
maintained in the SLERA was to utilize conservative exposure parameters while maintaining a 
realistic evaluation of the potential for risk. 
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The bioaccumulative potential of plants varies among species, and even within different parts of 
the plant. Therefore, there are additional uncertainties iri assuming tissue concentrations frorn 
whole plants are representative of the exposure of a consumer, particularly for a species that 
might selectively graze on a specific species or part of a plant. 

A. major source of uncertainty associated with evaluating the aquatic habitat provided by the 
Hudson Branch is that the surface water. samples were cbllected in 1995 and are not 
representative of recent or current conditions within this stream. The concentrations pf inorganic 
constituents detected in the 1995 surface water samples represent total recoverable metal 
concentrations which likely overestimate their bioavailability and potential risk to aquatic 
receptors inhabiting the Hudson Branch. The dissolved metal concentration, more accurately 
represents the bioavailable'portion of these constituents to aquatic receptors. 

In general, there is confidence that data collected for the SLERA represent the types and 
distributions of sediment and surface soil contaminants within the terrestrial and aquatic habitats 
present at or in the vicinity of the Site. Conservative assumptions were also rriade about 
exposure duration and site use factors. In particular, maximum exposure scenarios are very 
conservative, as they assume the highest sample concentrations for a contaminant was spread 
evenly over the entire range of an organism's residence orforaging range. With the exception of 
some benthic invertebrates, this assumption is very conservative, because the wildlife receptor 
species would not likely be confined to an area representative of a single sample within the 
exposure areas. Consequently, maximum exppsure estimates fpr most of the initial models are 
worst-case scenarios that tend to grossly overestimate. exposure. Mean and mean UCL 
concentrations presented in Step 3A of the ecological risk assessment use more realistic exposure 
point concentrations for the receptors, particularly wildlife receptors that forage throughout their 
home range. 

6.5.2 Toxicological Data 

Toxicity values for indicator species and communities were based on literature values. As is the 
case fof literature-based exposure parameter values, this is a major source of uncertainty in the 
SLERA. The sensitivity of receptors in the exposure areas associated with the Site may be 
different than the sensitivity of species used in tests reported in the literature. Surface water 
samples collected from the Hudson Branch include only total recoverable metals. For most 
metals, the dissolved concentration represents the bioavailable portion for ecological receptors. 
Therefore, the risks to biota exposed to surface water PCOPECs are likely to be overestimated by 
the total metal concentrations detected in surface wafer sarriples. 

Vanadium was detected at high concentratipns in sediment samples collected in the Hudson 
Branch adjacent to and downgradient ofthe SMC facility. It is possible that elevated levels of 
vanadium may adversely affect benthic organisms. Currently, there is not a sedirnent benchmark 
available for vanadium that can be used to evaluate potential risk to benthic invertebrates. 
Therefore, there is uncertainty associated with the potential risk to these receptors from the 
detected concentrations of vanadium within the sediments of the Hudson Branch. Similarly, 
other constituents: detected in sediment including benzoic acid, barium, beryllium and selenium 
do not have a sediment benchmark for evaluating pbtential risks to benthic invertebrates. 
Therefore, there is uncertainty regarding the effects of these PCOPECs on benthic organisms. 
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-An; uncertainty associated with evaluating effects to terrestrial plants is the lack of effect 
concentrations from PCOPECs to vegetation. In particular, chromium was detected at high 
concentrations within surface soil samples collected from several of the terrestrial habitats 
evaluated in the SLERA. A plant TRV associated with trivalent (or total) chromium is not 
available. The effects of the elevated chromium concentrations on the terrestrial/wetiand plant 
communities are uncertain. 

Assumptions about the equality of contaminant form between laboratory tests and site field 
conditions must also be made iri the absence bf speciation anailyses. This is a source of 
uncertainty, since toxicity may vary with the form of the toxicant in the environment. Thus, the 
actual toxicities of PGOPEGs evaluated in this SLERA could be higher or lower than indicated 
by the TRVs used in the development of HQs. One of the largest sources of uncertainty in all of 
these TRV values is the form of the chemical used to determine the laboratory exposure. The 
HQ approach uses the assuinption that the absorption of the chemical from the diet will be the 
same as the absorption of the chemical in the form used in the laboratory. Often this assumption 
is very conservative, because absorption of metals ingested with sediment or plant material, is 
greatly reduced from forms given in,labbratory studies. 
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7.0 SUMMARY . 

The iriitial benchmark screening resulted in the selection of 8 surface Water PCOPECs 
(aluminum, chrorriiurn, copper, irori, rnanganese, nickel, vanadium and zinc), 29 PCOPECs in 
sediment (3 VOGs, 3 SVOCs, 3 pesticides, 3 PGB Aroclors, and 17 inorganics) arid 23 
PCOPECs in surface soil (PCB Aroclors 1248 and 1254 and 21 inorganics) for evaluation in the 
SLERA. Four indicatbr species and one., indicator community were selected to evaluate risks 
associated with exposure to the PGOPECs in fhe surface water and sediment samples collected 
from the Hudson Branch adjacent to or downgradient of the SMG facility while six indicator 
species were selected to evaluate surface soil PGOPEGs within four tenestrial/wetland areas 
located at or downgradient of the SMG facility. Endpoints in the SLERA were selected to 
represent ecological attributes that are tb be protected (assessment endpoints) and a measurable 
characteristic of those attributes (measurernent endpoints) that can be used to gauge the degree of 
impact that has or may occur. I f the maximum surface water, sediment or surface soil PCOPEC 
concentration resulted in exceeding the lower benchmark TRV (e.g;, TEC or NOAEL TRV), the 
contaminant was concluded to pose a risk to populations and the PCOPEC was evaluated further. 

-A summary of the findings evaluated in the SLERA (including Step 3A) is presented in Table l r 
i . Based on the analysis of the five selected indicatofs/endpoints in the SLERA for the aquatic 
habitat pro vided. by the Hudson Branch, the results suggest that surface vvater concentrations of 
aluminum, chromium, copper, iron, manganese, nickel, vanadium and zinc and sediment 
concentrations of chromium, copper, lead, mercury, nickel and zinc rnay pose a potential risk to 
the aquatic invertebrate community present within the Hudson Branch. In addition, 
aviari/mammalian herbivores (represented by the mallard and muskrat) are potentially at risk 
.from sediment concenfrations of chromium that may bioaccurnulate within aquatic vegetation. 
Mammalian insectivores (represerited by the little brown bat) may be at risk from the modeled 
Concentrations of antimony, chromium and vanadium within the tissues of aquatic irivertebrates 
that may be consumed by foraging bats. Avian insectivores (represented by the tree swallow) are 
potentially at risk from sediment concentrations of barium, chromium, copper, mercury and 
vanadium that may bioaccumulate in aquatic invertebrates. In summary, GOPEGs retained for 
the aquatic habitat provided by the Hudson Brainch that require further evaluatibn include 
aluminum, antimony, barium, chromium, copper, iron, lead, manganese, mercury, nickel, 
vanadium and zinc. _ . 

A total of 12 inorganic PCOPECs were identified as potentially providing risk to the vegetation 
communities present at the former lagoons area, eastem storage areas, southem area and/or the 
Hudson Branch wetiand. The frequency of these P(Z:OPECs .that were detected , above the plant 
TRVs was subsequently evaluated to determine whether potential area-wide effects to the 
vegetation community are possible: The surface soil concentrations of manganese, nickel and 
vanadium at the eastem storage areas and the concentrations of vanadium in surface Soils ofthe 
southem area and Hudsbn Branch wetiand may present a potential risk to the plant communities 
inhabiting these areas. Manganese, nickel and vanadium were retained as. GOPEGs requiring 
fiirther evaluation regarding potential impacts to the plant communities within these respective 
areas. \ , 

Analysis of the maximum exposure assessment for terrestrial wildlife indicator species foraging 
at the former lagoons area, eastem storage areas, southem area and the Hudson Branch wetland 
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using conservative exposure assumptions indicated HQs equal or greater than 1 based on 
NOAEL TRVs for PCB Aroclors and nine inorganics (antimony, beryllium, cadmium, 
chromium, copper, lead, nickel, vanadium and zinc) to foraging herbivores, insectivores and 
camivores. A refinement of the selected PGOPEGs was subsequentiy conducted usirig mean and 
mean UGL surface soil concentrations and less conservative TRVs (MATCs representing the 
geometric mean of the selected NOAEL and LOAEL TRVs). 

GOPEGs were not identified for the former lagoons area and the southem area as risks are not 
expected to occur to the aviain/mammalian receptor species inhabitirig these areas. The surface 
soil concentrations of chromium and vanadium may present a risk to avian and mammalian 
insectivores (represented by the American robin arid short-tailed shrew) that forage at the eastem 
storage areas. Therefore, chromium and vanadium were retained as COPECs for the eastem 
storage area and will be evaluated further. Surface soil concentrations of chromium may pose a 
risk to foraging avian and mammalian insectivores at the Hudson Branch wetland while detected 
concentrations of vanadium provide a potential risk to foraging avian insectivores. These 
PGOPECs were retained as surface soil COPECs for the Hudson Branch wetiand and are 
recommended for further evaluation. 

A summary of risks to the various receptors within the habitats identified at or downgradient of 
the SMC Facility is presented in Table 7-1. Receptors not at risk are identified as well as the 
GOPEGs presenting a potential risk to those receptors where risk cannot be mled out. Based on 
the risk drivers identified in Table 7-1, several recommendations are provided as follows: 

• Collect 8 to 10 background surface water and sediment samples from appropriate 
locations (Bumt Mill Branch) to provide sufficient samples for conducting a statistical 
comparison to detected surface water and sediment Concentrations of PCOPECs within 
the Hudson Branch. 

. • Collect additional surface water samples within the Hudson Branch for total and 
dissolved concentrations of metals. Surface water sampling needs to be conducted.in a 
manner that curtails the collection of turbid samples by minimizing the potential for 
disturbing the underlying sediment. 

• Conduct sediment chemical and toxicity testing of sediments within the Hudson Branch 
containing elevated concentrations of COPECs. Chemical analyses should include metal 
concentrations while toxicity testing shbuld include a serisitive invertebrate test species. 
The sediment samples should contain a range of PCOPEG concentrations in order to 
determine a sediment remediation goal that would be protective of the aquatic 
invertebrate community. 

• Collect aquatic vegetation and aquatic invertebrate samples from the Hudson Branch to 
determine whether the GOPEGs providing a potential risk to avian and mammalian 
herbivores and insectivores ate bioaccumulating within these biota and to further evaluate 
whether the levels of COPECs in their tissues present a risk to wildlife receptors that 
forage on them. Background concentrations of aquatic vegetation and invertebrates 
should also be collected from reference areas associated with Bumt Mill Branch. 
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• Further evaluate the terrestrial/wetland plant communities present within the eastem 
storage areas, southem area and Hudson Branch wetland to determine whether elevated 
concentrations of COPECs are resulting in discemible impacts to the vegetation present 
in these areas: 

• Collect tenestrial invertebrate samples (or conduct laboratory bioaccumulation studies) in 
order to determine tissue concenfrations of chromium and vanadium at the eastem storage 
areas and Hudson Branch wetland. Potential effects to foraging avian and mammalian 
insectivores should be evaluated from the tissue concentrations of these COPECs. 
Background concentrations of tenestrial invertebrates should also be collected from 
appropriate reference areas. 

GOPEGs identified in the SLERA are proposed to be further evaluated in a BERA. Additional 
sampling recommendations provided above vvill be incorporated into the BERA. A proposed 
Scope of Work for the BERA is provided in Appendix C. 
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. Table 2-1 
Summary of Surface Water, Sediment and Surface Soil Samples' 

SMC Facility 
Newfield, New Jersey 

Sample- Sample 
Sample Name Date Depth (in.) Analyses Notes 

Surface Water - ' ' '. 
SW-8 8/10/1995 - TAL Metals, CN, Hardness 

SW-I l 8/10/1995 • ,- TAL Melals, CN, Hardness Field Duplicate Sample Collected 
S'W-21 ' 8/10/1995 

• - • • 
• TAL Metals, CN - '. 

SW.25 • 8/9/1995 • - T A L Metals, CN, Hardness ' 
S'W27 8/9/1995 - , T A L Metals, CN, Hardness 

s-w;3o 8/9/1995 TAL Metals, CN, Hardness Reference Area Sarnple 
SW-35 8/9/1995 - TAL Melals, CN, Hardness • . Reference Area Sample 

Sediinent 

SDl-01 10/31/1990 0 - 6 TCL VOCs, TCL SVOCs, Pesticides, PCBs, TAL Metals, CN . • 
SD2-01 10/31/1990 0 -6 TCL VOCs, TAL Metals, CN 

• • SD3-01 10/31/1990 0 - 6 TCL VOCs, TAL Metals, CN Field Duplicale.Sample Collected 
SD4-0I 10/31/1990 0 - 6 TCL VOCs, TCL SVOCs, Pesticides, PCBs, TAL Metals, CN 

SD-04-0309-A 3/18/2009 0 - 6 As, Cd, Cr, Cu, Fe, Pb, Mn, Hg, Ni. Zn, pH, TOC 
SD5-0I 10/31/1990 0,-6 TCL VOCs, TAL Metals, CN 

, SDT^Ol 8/9/1995 • P-6 TAL Metals, pH, TOC 
SD8-0I 8/10/1995 0 - 6 TAL Melals, pH, TOC 
SD9-0I 8/11/1995 0 - 6 T A L Metals, pH, TOC 
SD-9A •9/25/1995 - 0 - 6 . TAL Metals, pH, TOC 

.'-'•' 
SD9A-0I 8/11/1995 0 -6 . TAL Metals, pH, TOC 

SD-9A-03P9-A 3/19/2009 0 -6 As,Cd,C;r,_Cu, Fe, Pb, Mn, Hg ,Ni ,Zn ,pH,T6c _ 
SDIO-O'I 8/11/1995 0 - 6 •TAL Metals, pH, TOC Field Duplicate Sample Collecled 

SD-10 9/25/1995 0 - 6 TAL Metals, pH, TOC • 
SblI -01 .8/10/1995 0 - 6 -Pesticides, PCBs, TAL Metals, pH, TOC 

. •-
SDll-02 8/10/1995 0 - 6 - TAL Melals, pH, TOC . 
SD12-0I 8/11/1995 0-6- TAL Metals, pH, TOC ' 

SD-12-0309-A 3/19/2009 0-6- As, Cd, Cr, ;Cu, Fe, Pb; Mn, Hg, Ni, Zn, pH, TOC Field Duplicate Sample Collected 
SD13-0i 8/10/1995 , 0 - 6 • TAL Metals, pH, TOC 
SD14-01. 8/10/1995 0 -6 - - - TAL Metals, pH, TOC 

SD-14 9/26/1995 0 - 6 TAL Metals, pH, TOC 
SDI5-01 8/10/1995 0 - 6 , Pesticides, PCBs, TAL Metals, pH, TOC 

SD-15-0309-A 3/19/2009 • 0 - 6 As, Cd;CV, Cu, Fe, Pb, Mn,Hg,Ni,Zn,pH,TOC . 
SD16-01 .8/10/1995 0 - 6 . T A L Metals, pH, TOC ' . '" 
SD17-01 • • 8/10/1995 0 -6 TAL Metals, pH, TOC 
SD-17, 9/26/1995 0 - 6 TAL Metals; pH; TOG -

SD-17-0309-A 3/18/2009 0 - 6 As, Cd, Cr, Cli, Fe, Pb, Mn, Hg, Ni , Zn, pH, TOC 
SD18-01 8/10/1995 0 - 6 TAL Metals, pH; TOC 

SD-18-0309-A 3/18/2009 0 - 6 As, Cd, Cr, Cu, Fe, Pb, Mn, Hg, Ni, Zn, pH, TOC 
SDI9-01 8/10/1995. 0 - 6 , . T A L Melals, pH, TOC 
SD-19 9/26/1995 0 - 6 TAL Metals, pH, TOC 

SD-I9:0309-A 3/18/2009 0 - 6 As, Cd, Cr, Cu, Fe, Pb, Mn, Hg, Ni, Zn, pH, TOC 
SD20-01 8/10/1995 , 0 - 6 T A L Metals, pH, TOC 

SD-20-0309-A 3/18/2009 , 0 - 6 . , As, Cd, Cr, Cu, Fe, Pb, Mn, Hg, Ni, Zn, pH, TOC '' 
SD2I-01 8/10/1995 0-3 . Pesticides, PCBs, TAL Metals, pH, TOC 
SD-21-02 8/10/1995 , 3 -9 • / T A L Melals, pH, TOC 
SD22-01 8/10/1995 0 -6 TAL Metals, pH, TOC 
SD23-0I 8/10/1995 0 -6 T A L Metals, pH, TOC 
SD-23 9/26/1995 0 -6 TAL Metals, pH, TOC 

SD-23-0309-A 3/18/2009 0 - 6 As, Cd, Cr, Gu, Fe, Pb, Mn, Hg, Ni , Zn, pH, TOG 
SD24-01 8/9/1995 0 - 6 Pesticides, PCBs, TAL Melals, pH, TOC 

' SD25-01 8/9/1995 0 - 6 TAL Melals, pH, TOC ' • 
SD-25-0309-A 3/18/2009 0 - 6 As, Cd, Cr, Cu, Fe, Pb, Mn, Hg, Ni, Zn, pH, TOC 

SD26-01 8/9/1995 0 -6 TAL Melals, pH, TOC 
SD27-0I 8/9/1995 ' 0 - 6 TAL Metals, pH, TOC 
SD-IOOA , 4/11/1996 0 - 6 ' '.' Cr, Cu, Ni , Vd, CN . 
SD-IOIA 4/11/1996 0 - 6 • Cr, Cu, Ni, Vd, CN 
SD-105B^ 4/11/1996 0 -6 . Cr, Cu, Ni, Vd, CN -
SD-I05C 4/11/1996 0 -6 Cr, Cu, Ni , Vd 
SP-106B 4/1 I / l 996 ,0 -5 Cr,Cu,Ni, Vd 
SD29-01 8/9/1995 0 -6 TAL Melals, pH, TOC Reference Area Sample 
SD30-0I 8/9/1995 0 - 6 TAL Melals, P H ; TOC Reference Area Sample ' 
SD-30 9/25/1995 . 0 - 6 • .TAL Melals, pH, TOC • . , Reference Area Sample , 

SD-30-0309-A 3/18/2009 0 - 6 . As; Cd, Cr, Cu, Fe, Pb, Mn, Hg, Ni, Zn, pH, TOC , Reference Area Sample • 
SD31-01 8/10/1995 0 -5 TAL Metals, pH, TOC , Reference Area Sample 
SD-35 9/26/1995 0 - 6 ' TAL Melals, pH; TOC Reference Area Sample . 

SD-35-0309-A 3/19/2009 0 -5 As, Cd, Cr, Cu, Fe, Pb, Mn, Hg, Ni , Zn, pH, TOC Reference Area Sample 
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Table 2-1 . -
Summary of Surface Water, Sediment and Sui-face Soil Samples 

SMC Facility 
Newfield, New Jersey 

Sample, Sample 
Sample Name Date Depth (in.) Analyses Notes 

Surface Soil 

Former Lagoon Area 

RA17-01 10/30/1990 0 - 6 TAL Metals, CN, Cr (VI), B, Nb, Sr, Ti 
RA22;01 10/30/1990 0 - 6 TAL Metals, CN, Cr (VI), B, Nb, Sr, Ti 
SB55-01 11/7/1990 b-24 TAL Metals, CN, Cr (VI) 
SB61-01 11/9/1990 0-24 TAL Metals, CN, Cr (VI) 
SB62-01 11/14/1990 0-24 TAL Metals, (3^, Cr (VI) 
SB63-01 11/14/1990 0-24 T A L Metals, CN, Cr (VI) 
SB64-01 11/14/1990 0-24 TAL Metals, CN, Cr (VI) 
SB82-0I 11/9/1990 0-24 TAL Metals, CN, Cr (VI) 
SB83-01 11/9/1990 0-24 , • TALMetals, CN, Cr(Vl) 

Eastern Storage Areas 
RA27-01 10/30/1990 0 - 6 . T A L Metals, CN,Cr (VI), B,Nb,Sr, Ti . . 
RA28-01 10/30/1990 0 - 6 TAL Metals, CN, Cr (VI), B, Nb, Sr, f i 
RA29-0I 10/29/1990 0-6- TAL Metals, CN, Cr (VI), B, Nb, Sr, T i 
RA30-0I 10/29/1990 0 - 6 : TAL Metals, CN. Cr (VI), B, Nb, Sr, Ti 
RA31-0I 10/30/1990 0 - 6 - TAL Metals, CN, Cr (VI), B, Nb, Sr̂  T i 'J 

; R A 3 2 ' 0 I 10/30/1990 0 - 6 - TAL Metals, CN, Cr (VI), B, Nb, Sr, Ti -
RA33-01 10/30/1990 0 - 6 - , TAL Metals, CN, Cr (VI) 
RA34-0I 10/30/1990 0 - 6 , TCL VOCs, TCL SVCXTs, Pesticides, PCBs, TAL Metals, CN, Cr (VI), B, Nb. Sr, Ti, Zr 
RA4I-01 10/30/1990 0-6 . . TAL Metals, CN, Cr (VI), B, Nb, Sr, Ti 
.RA42-0I_ 10/30/1990 0-5 ._ .TAL Metals, CNT Cr (VI), B,Nb,Sr, Ti : _ 
RA49-01 10/30/1990 0-5'- TAL Metals, CN, Cr (Vl) , B, Nbj Sr, Ti Field Duplicate Sample Collected 
RA50-0I 10/30/1990 0 - 6 . TAL Metals, C N ; Cf (VI), B, Nb, Sr, Ti 
RA5I-0I 10/30/1990 0 - 6 - TAL Metals, CN, Cr (VI), B, Nb, Sr, Ti 
RA52-01 10/30/1990 0 - 6 TAL Metals, CN, Cr (VI), B, Nb, Sr, Ti -
RA56-0I 10/30/1990 0 -5 - TAL Melals, CN; Cr (VI), B, Nb, Sr, Ti 
RA57-0r 10/30/1990 0 - 6 - TAL Metals, CN.Cr (VI), B,Nb,Sr,Ti -- ', 
SB20-01 . 11/6/1990 0-24 TAL Metals, CN, Cr (VI), B, Nb, Sr, Ti 
SB-20-1 8/9/1995 0-24- Pesticides, PCBs 
SB21-01 11/9/1990 0-24 TAL Metals, CN, Cr (VI) 
SB22-01 11/6/1990 0-24 TAL Metals, CN, Cr (VI), B, Nb, Sr, Ti 
SB-22-1 , 8/9/1995 0-24: Pesticides, PCBs -
SB23-0r 11/12/1990 0-24 TAL Melals, CN, Cr (VI) Field Duplicate Sample Collected 
SB-23-1 8/9/1995 0-24 Be, Cr 
SB26-01 11/12/1990 0-24 TAL Melals, CN, Cr (VI) 
SB28-01 11/12/1990 0-24 TALMetals, CN,Gr (VI) 
SB32-01 11/8/1990 0-24 PCBs; TAL Metals, CN, Cr (VI) 
SB33-0I , 11/8/1990 0-24. PCBs, TAL Metals, CN, Cr (VI) 

SS-13 8/7/1995 0-12; PCBs 
SS-14 8/7/1995' 0 - 12- PCBs 

Southern Area 

RAOl-01 10/30/1990 0 - 6 TAL Metals, CN, Cr (VI), B, Nb, Sr, T i 
RA02-01 10/30/1990 0 - 6 TAL Metals, CN, Cr (VI), B, Nb, Sr, Ti 
RA07-01 10/30/1990 0 - 6 TAL Melals, CN, Cr (VI), B, Nb, Sr, Ti 
RA08-01 10/30/1990 0 - 6 TAL Melals, CN, Cr (VI), B, Nb, Sr, Ti 
RA09-01 10/30/1990 0 - 6 - TAL Metals, CN, Cr (VI), B, Nb, Sr, Ti 
RAlO-01 10/30/1990 0 - 6 - TAL Metals, CN, Cr (VI), B, Nb, Sr, Ti 
RA18-01 10/30/1990 0 - 6 . TAL Melals; CN, Cr (VI) , B, Nb, Sr, Ti 
RA19-0I 10/30/1990 0 -6 TAL Melals, CN,Cr (VI), B,Nb,Sr ,Ti ' 
RA20-0I 10/30/1990 0-6-. TAL Melals, CN, Cr (VI), B, Nb, Sr, Ti 
RA21-0I 10/30/1990 0 -5 TAL Metals, GN, Cr (VI), B, Nb, Sr, Ti 
RA23-01 10/30/1990 0 -5 TAL Metals, CN, Cr (VI), B, Nb, Sr, Ti 
RA24-01 10/30/1990 0 - 5 - TAL Melais, CN, Cr (VI), B, Nb, Sr, Ti 
RA26-0I 10/30/1990 ' 0 - 6 - TAL Melals, CN, Cr (VI), B, Sr, Ti 
RA35-0I 10/30/1990 • 0 -5 TAL Melals, CN,Cr (VI), B ,Nb,Sr ,Ti -
RA38-0I 10/30/1990 0 - 6 T A L Metals, CN, Cr (VI), B, Nb, Sr, Ti 
RA39-0J 10/30/1990 0 - 6 TAL Metals, CN, Cr (VI), B, Nb, Sr, T i Field Duplicate Sample Collected 

• RA45-0I 10/30/1990 0 - 6 . TAL Melals, CN, Cr (VI), B, Nb, Sr, Ti 
RA47:01 10/30/1990 0 - 6 TAL Metals, CN, Cr (VI), B, Nb, Sr, Ti 
RA53-01 10/30/1990 • 0 -6 , • TAL Metals, CN, Cr (VI), B, Nb, Sr, Ti 
RA54-0I 10/30/1990 0 - 5 TAL Metals, CN, Gr (VI), B, Nb, Sr, Ti 
SB07-0I 11/6/1990 0-24 TAL Metals, CN, Cr (VI), B, Nb, Sr, Ti 
SB08-01 11/8/1990 0-24 TAL Metals, CN, Cr (VI), B, Nb, Sr, T i , Zr 
SB09-01 11/9/1990 0-24 . TAL Metals, CN, Cr (VI), B, Nb, Sr, Ti ' 
SB-9-1 8/9/1995 0-24 Cr(Vl) 

SBlO-01 11/8/1990 0-24 TAL Metals, CN, Cr ( VI) 
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Table 2-1 
Summary of Surface Water, Sediment and Surface Soil Samples 

SMC Facility 
. Newfield, New Jersey 

Sample Sample 

Sample Name Date Depth (in.) Analyses Notes 

SBI 1-01 11/14/1990 0-24 T A L Melals, CN,Cr (VI) 

SB13-01 11/6/1990 0-24 TAL Melals, GN, Cr (VI), B, Nb, Sr, Ti 
SBI 5-01 11/8/1990 0-24 TAL Metals, CN, Cr (VI) 
SB17-0I 11/8/1990 0-24 TAL Metals, CN,Gr (VI) 
SB18-0I 11/8/1990 0-24 TAL Melals, CN, Cr (VI) Field Duplicate Sample Collected 

SS-22 8/7/1995 , 0-12 TAL Metals; Cr (VI) 
• SS-25 8/10/1995 0-12 Be ' 

SS-26 8/10/1995 0- 12 Be -
SS-27 8/10/1995 , 0-12 • Ue 

Hudson Branch Wetlan Is 
RA03-01 10/30/1990 0 - 6 • TAL Metals, CN, Cr (VI), B, Nb, Sr, Ti ' 
RA04-0I - 10/30/1990 0 - 6 TAL Metals, GN, Cr (VI), B, Nb, Sr, T i 
RA05-01 10/30/1990 0 - 6 TAL Metals, CN, Cr(VI) , B;Nb, Sr, Ti 
RA06-0I 10/30/1990 0 - 6 TAL Metais, CN, Cr (VI), B, Nb, Sr, Ti 
RAIl-OI 10/30/1990 0 - 6 T A L Melals, GN, Cr (VI), B, Nb, Sr, T i 
RA12-01 10/30/1990 0 - 6 TAL Metals, CN, Cr (VI), B, Nb, Sr, T i 
RA13-01 10/30/1990 0 - 6 TAL Metals, CN, Cr (VI), B, Nb, Sr, Ti 
RAI4-01 10/30/1990 0 - 6 TAL Metals, CN, Cr (VI), B, Nb, Sr, T i 
RAi;4-01 2/19/1991 0 - 6 ' Cr(VI) 
RA25-01 10/30/1990 0 - 5 TAL Metals, CN, Cr (VI), B, Nb, Sr, Ti 
RA36-01 10/30/1990 0 - 6 TAL Metals, CN, Cr (VI), B, Nb, Sr, T i 
RA37-01 10/30/1990 0 - 6 TAL Melals, CN, Cr (VI), B,-Nb, Sr, Ti 
RA40-01 ~ 10/30/1990 ' 0 - 6 t A L Metais, CN, Cr (VI), B, Nb, Sr, Ti 
RA46-01 10/30/1990 0 -6 TAL Metals, CN, Cr (VI); B, Nb, Sr, T i -
RA48-0I 10/30/1990 0 - 6 TAL Metals, CN,Gr(-yi),B,,Nb,Sr, Ti - " 

ss:i6 . . 8/7/1995 - 0-12 ; TAL Melals, Cr (VI)-
, SS-17 8/7/1995 0 - 12 TAL Metals, Cr{VI) ' 

SS^IS 8/7/1995 0-12 -TALMetals,:Gr(Vl)-
SS'-19 8/7/1995 • 0-12 TAL Melals, Gr (VI) Field Duplicate Sample Collected 
SSr20 8/7/1995 • Or 12 TAL Metals, Cr (VI) 
SS-21 8/7/1995 0-12 TAL Metals, Cr(Vl) . - -
SS-23 8/7/1995 0- 12 TAL Metals, Gr (VI) 
SS-24 8/7/1995 0-- 12 TAL Metals, Gr (VI). 
$5^28 8/10/1995 0- 12 TAL Metals, Gr (VI), pH . 

SD-1 OOB 4/11/1995 0 : 5 Cr, Cu, Ni, Vd, CN 

SD-iooc 4/11/1996 0 - 5 Cr, Gu, Ni, Vd, CN 
SD-IOIB 4/11/1996 0 -6 Cr, Gu, Ni , Vd, GN V • 

• SD-IOIC 4/11/1996 0 -6 Cr, Cu, Ni ; Vd, CN . • 
SD-102A 4/1 I / I 996 0 - 5 Gr, Cu, Ni , Vd, CN 
SD I02B 4/11/1996 0 -6 • Cr, Gu, Ni , Vd, CN 
SD-1P3A 4/11/1996 0 -6 .Cr ,Cu,Ni , Vd ,- -
SD-103B 4/11/1996 0 - 6 Cr, Cu.Ni, Vd, CN 
SD-103C 4/11/1996 0 - 6 Gr, Cu, Ni , Vd, GN 
SD-104 A 4/11/1996 0 - 6 Cr, Cu, Ni , Vd, CN ', 
SD-104B 4/11/1996 0 - 6 Cr, Cu, Ni, Vd, CN 
SD-1 OSA 4/11/1996 0 - 5 ' Gr, Gu, Ni , Vd, CN 
SD-105D 4/11/1996 0 - 6 Cr,Cu,Ni,Vd' 
SD-106A 4/11/1996 0 -6 Cr, Cu,Nj, Vd 
SD-107C 4/11/1996 0 - 6 Cr,Cu,Ni, Vd 
SD-IOTA 4/11/1996 0 - 6 Cr, Cu.Ni, Vd 
SD-r07B 4/11/1996 0 - 5 Gr,Cu,Ni,Vd 

TAL MetaJs = Target Anaiyte List Metals 
TCL VOCs = Target Compound List Volatile Organic Compounds 
TCL SVOCs = Target Compound List Semi-Volatile Organic Compounds 
PCB = Polychlorinated Biphenyls 
CN = Cyanide , . 

As=Arsenic Pb = Lead B = Boron 
Be = Beryllium Mn = Manganese Nb = Niobium 

Cd= Cadmium Hg = Mercury Sr= Strontium 
Cr= Chromium Ni = Nickel Ti = Titanium 

Cu = Copper h Vd = Vanadium ZT = Zirconium 
Fe = Iron Zn = Zinc 

Cr (VI) = Hexavalent Chromium . 
TOC = Total Organic Carbon (EPA Kahn Method) 

Page 3 of 3 



Table 2-2 
Selection of Preliminary Contaminants of Ecological Concern - Surface Water 

SMC Facility 
Newfield, New Jersey 

Analyte, , 

Ecological 
Screening 

Benchmark* 
Ref. 

Maximum 
Detected 

•Concentration 

Detection 
Frequency 

Retained as 
PCOPEC? 

PCOPEC Selection Rationale 

Inorganics, Total 
(ug/L) Aluminum 87 . b 2,310 : 100% i Yes > Benchmark 

Arsenic 150' a 3.2' 40%' No < Benchmark 
Barium 220 a 119 100% • No < Benchmark 
Bei-yllium 3.6 a 2.6, 60% i . " No < Benchrnark 
Calcium 116,000 c 5,220 100% No < Benchmark 
Chromium 27 a 101 100%' Yes . >,Benchmark 
Cobalt • 24 a 10.1 40% - No < Benchmark 
Copper ,. 2.8 a 23.2 100% • Yes , > Benchmark 
Iron i,ooo b 3,080 100% Yes > Benchmark . 
Lead .5.4 a 3,4 , 60% • No > Benchmark • 
Magnesium 82,000 c 8,670 100% , No < Benchmark 
Manganese 120 c ; 194 100% Yes > Benchmark 
Nickel 15.7 '. . a. 19.2 80% Yes > Benchmark . 
Potassium 53,000 . c 21,850' 100% , • No < Benchmark 
Selenium 5.0 a .4.4 40% No , < Benchmark 
Sodium 680,000 c, • ,205,500; , ioo;%,, ,, ,• !NO < Benchmark 
'Vanadium 12 a 413 100% 'Yes > Benchmark 
Zinc _ 36 a 287 100%,, L .Yes > Benchmark 

Notes: , ' 

ug/L - micrograms.per liter or parts per billion (ppb), 

PCOPEC -.Preliminary contaminant of potential ecological concern 

Surface 'Water Screening Benchmarks from following sources: 

(a) NJDEP Ecological Screening Criteria for Fresh Water (NJDEP, 2009) 

(b) National Recommended Water Quality Criteria (USEPA, 2009) 

(c) EPA Region III BTAG Freshwater Screening Benchmarks (USEPA, 2006) 
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Table 2-3 
Selection of Preliminary. Contaminants of Ecological Concern 

SMC Facility 
Newfield, New Jersey 

Sediment 

Analyte 
Ecological 
Screening 

Benchmark* 

Maximum 
Detected , 

Concentration 

Detection • 
, Frequency 

Bioaccum­

ulative 

•Compound?' 

Retained as 
PCOPEC? 

PCOPEC Selection Rationale 

V O C s 
(ug/kg) 1,2-Dichloroethene (Total) 654 (a) 5 40% • No; No Max. Detect < Benchmark 

2-Butanone 270 (c) 130 100%,- . .. No No Max. Detect < Benchmark 
Acetone 8.7 (c) 430 100% .- No Yes Max. Detect > Benchmark 
Carbon Disulflde • . • • 0.85 (b) 4 . 20% • No • " Yes Max. Detect > Benchniark 
Methylene Chloride 15.9(a) , ' ,870,, , ,. 100,% ,' ,.; .-.No'.,. V,' Yes ••• ' Max: Detect > Benchmark 
Trichloroethene 112(a) • 7 20% • No No Max. Detect < Benchmark 

S V O C s 

' • • Benzo(b)fluoranthene 10,400 (a) ' 11(3 ' 50% Yes ' No Max. Detect < Benchmark 
Benzoic acid • NA • 3200 . 100% No Yes No Benchmark Available 
bis(2-ethylhexyl)phthalate 182(a) 580. 100% No Yes Max. Detect > Benchmark 
Butyl benzyl phthalate 1,97,0 (a) ,140 50% , No • No Max. Detect < Benchmark 
Chrysene 166 (a). 140 , 50% , Yes , • No Max. Detect < Benchmark 
Di-n-butyl phthalate 1,114 (a) •580;. 100% No ,No • Max. Detect < Benchmark 
Fluoranthene 423 (a) 210"- . 100% Yes • No ' Max. Detect < Benchmark 
Pentachlorophenol 23,000 (a) 330. "50% Yes No • Max. Detect < Benchmark 
Phenanthrene , 204 (a) • ' 110 . 50% • Yes 'No Max. Detect < Benchmark 
Phenol. ,49.1, (a) 520 • 100% ' . -, Yes'. Yes Max. Detect > Benchmark 

i Pyrene 195(a) 130 • 50% Yes No Max. Detect < Benchmark • 

Pesticides 
(ug/kg) 4,4'-DbD 4.8,8 (a) - 74 • 50% Yes Yes Max. Detect > Benchmark 

4,4'-DDE , 3.16(a) 46 50% , Yes„ Yes , , Max. Detect > Benchmark 
4,4'.-DDT 4.16(a) • -51 50% - • Yes ' • .' Yeŝ  Max. Detect >. Benchmark 

PCBs 
(ug/kg)-' Aroclor 1248 • • - , . ' 30(a), • 1300 17% . Yes, • Yes Max. Detect, > Benchmark 

Aroclor 1254 . • 60(a) 250 60%'.' Yes Yes • Max. Detect > Benchmark 
Aroclor 1260 5 (a) ., 590 2d% , • Yes Yes • .' Max. Detect > Benchmark 

Inorganics 
(mg/kg) Aluminum 25,500 (a) 32,700 100% .' No ' Yes' ' Max. Detect > Benchmark 

Antimony 2(b) . 270 80% No Yes. Max. Detect > Benchmark 
Arsenic 9.98 (a) 77.6 100% - Yes • Yes Max.: Detect > Benchmark 
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Table 2-3 
Selection of Preliminary Contaminants of Ecological Concern - Sediment 

SMC Facility 
Newfield, New Jersey 

Analyte 
Ecological 
Screening 

Benchmark* 

Maxirhum 
Detected 

Concentration 

Detection 
Frequency 

Bioaccum­

ulative 

Compound?' 

Retained as 
PCOPEC? 

PCOPEC Selection Rationale 

Barium NA 688 100% No Yes No Benchmark Available 
Beryllium NA 22.8 100% • . ' No Yes , No Benchmark Available 
Cadmium 0.99 (a) 3.9 27% Yes Yes Max. Detect > Benchmark 
Calcium NA 5,110 100% •No No' Essential Nutrient 
Chromium 43.4 (a)' 15,700 100% Nd • Yes Max. Detect > Benchmark 
Cobalt 50 (a) 67.3 100% No - Yes Max. Detect > Benchmark 
Copper 31.6(a) 611 100% • Yes • Yes Max. Detect > Benchmark 
Iron 20,000 (b) 43,500 100% , No Yes Max. Detect > Benchmark 
Lead , . 35.8 (a) 436.5 100% Yes Yes Max. Detect >.Benchmark 
Magnesium NA 2,440 • 100% No • No Essential Nutrient 
Manganese 630 (a) 1,210 . 100% No Yes Max. Detect > Benchmark 
Mercuiy 0.174(a) 8.3 84% Yes Yes Max; Detect > Benchmark 
Nickel 22 .-7 (a) 1,090 100% ' , Yes Yes Max. Detect > Benchmark 
Potassium NA 1,960 80% •No - No Essential Nutrient 
Selenium 2(b) 7.2 71% Yes Yes Max. Detect > Benchmark 
Silver 0.5 (a) 3:9 3% Yes No Detected < 5% Frequency 
Sodium • NA • ' 3,370 100% • • No No Essential Nutrient 
Thallium NA 1.1 3% No No Detected < 5%) Frequency 
'Vanadium , NA 4,870 100% No Yes No Benchmark Available 
Zinc 121(a)' ' - 767 • 100% .yes • ' Yes' Max. Detect > Benchmark 

Notes: 

mg/kg • milligrams per kilogram (dry weight)or parts per million (ppin), 

ug/kg - micrograms per kilogram (dry weighO or parts per billion (ppb), 

J - Estimated value, , , , 

PCOPEC - Preliminary contaminant of potential ecological concern 

NA - No benchmark available for this compound. 

PAHs - Polycyclic Arornatic Hydrocarbons 

PCBs - Polychlorinated Biphenyls. 

SVOCs - Semivolatile Organic.Compounds.. 

Sediment Screening Benchmarks from following sources: 

(a) - NJDEP Ecological Screening Criteria, March 2009. 

(b) - Freshwater Sediment Screening Benchmarks, USEPA Region III, Augiist 2006b. 

(c) - Secondary Chronic 'Values via Equilibrium Partitioning (Jones et al., 1997), 

' as listed by USEPA (2000) ' 
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Table 2-4 
Selection of Preliminary Contaminants of Ecological Concern 

SMC Facility 
Newfield, New Jersey 

Surface Soil 

Analyte 
Ecological 
Screening 

Benchrnark* 

Maximum-
Detected 

Concentration 

. Detection 
Frequency 

Bioaccum-

ulati-ve 

Compound?' 

Retained as 
PCOPEC? 

PCOPEC Selection Rationale 

Former Lagobn Area .: 

(mg/kg) Aluminum ,ph<5.0 8610 100% No Yes No Benchmark Available 
Antimony 0.27(a) •' ' 6 . 5 • 11% No Yes Max. Conc. > Benchmark 
Arsenic .18(a) 2,1 89% Yes No • ' Max. Coric < Benchmark : 
Barium • 330 (a) . 36.2 100%.' , ; ' N o • No . " Max. Conc. < Benchmark 
Beryllium 21 (a) 3.5 ,100% • No • - No Max. Gone. < Benchmark 
Calcium 

•'NA 
1890 100% No No Essential Nutrient 

Chrorhium . 26(a) 51.4 100% ', No' Yes. Max. Conc. > Benchmark 
Chromium CVI) 130 (a) • , . 0.3 •33% ".' Yes • No Max. Conc. < Benchmark 
Cobalt 13'(a) 8.2 78% . No No Max. Conc. < Benchmark 
Copper . 28 (a) 91.3 100% Yes Yes Max. Conc. > Benchmark 
Iron , ' •, ph<5.0' • • 23200 100% • ' ' "r̂ o' •' ', Yes • No Benchmark Available 
Lead, . ' . n (a) ,14.7 100% Yes Yes Max. ,Conc. > Benchmark 
Magnesium NA 1460 . '100% ' No - Essential Nutrient 
Manganese ': •22:0'(a) ' 408 •10,0% No Yes Max. Conc. > Benchmark 
Nickel 38 (a) . 179 rl00% Yes Yes Max, Coric. >-Benchmark 
Potassium NA '405 ' 56% No No • ' , Essential Nutrient 
Selenium 0.52(a) '•• 0.42 11%- Yes . ' No • Max. Conc. < Benchmark 
Sodium •NA 434 78% No - No . Essential Nutrient 
Titaniurn NA 128' . .100% •No , Yes No Benchmark Available 
Variadiuni 7.8(a) 671' 100% No • Yes •Max. Conc. > Benchmark 
Zinc 46 (a) - 48.9 100% • Yes Yes Max. Conc. > Benchmark 

Eastern Storage Areas 
(ug/kg) bis(2-ethylhexyl)phthalate 925 (b) 85 100% No . .No- Max; Conc. < Benchmark 

Di-n-butyl phthalate 200,000 (b) -210 100% No,;- No Max. Conc. < Benchmark 
Aroclor 1248 '. 371 (b) 1900 , ,.13%, Yes ' Yes , Max. Conc. > Benchmark 
Aroclor 1254 - 371(b). 1500 50% Yes Yes •• • Max. Conc. > Benchmark 
Aroclor 1260 - .37l:(b) • '22 , 14% • Yes -- . No • • - . Max. Conc. < Benchmark 

(mg/kg) Aluminuin ph<5.0 104000 100% No' • Yes No Benchmark Available 
Antimony 0.27 (a) 13.8 13% . No Yes Max. Conc. > Benchmark 
Arseinic , 18(a) . 4.7 . 96%, - , Yles No • Max.'Conc. < Benchmark 
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Table 2-4 
Selection of Preliminary Contaminants of Ecological Concern 

SMC Facility 
Newfield, New Jersey 

Surface Soil 

Analyte 

Ecological . Maximum 
Detection 

Bioaccum­ Retained as 
PCOPEC Selection Rationale Analyte Screening 

Benchmark* 
Detected 

Concentration 
Fi-equency ulative 

Compound?' 
PCOPEC? 

PCOPEC Selection Rationale 

Barium 330 (a) 683 96% No Yes Max. Conc. > Benchmark 
BeryUium ph < 5.0 35.5 • 92% No Yes Max. Conc. > Benchniark 
Boron 0.5 (b) '208 29% No Yes Max. Conc. > Benchmark 
Cadmium ' 0.36 (a) 2.8 13% Yes .Yes Max. Conc. > Benchmark 
Calcium NA 115000 - 96% No No. Essential Nutrient 
Chromium 26 (a) 1100 , 100% No . Yes Max. Conc. > Benchmark 
Chromium (VI) 130 (a) 2.7 46% Yes No Max. Conc. < Benchmark 
Cobalt 13(a) 19 79% , Nd Yes Max. Conc. > Benchmark 
Copper 28 (a) 342 100% ,Yes Yes Max. Conc. > Benchmark 
Cyanide 1.33(b), 0.58 '9% No' • No, Max. Conc. < Benchmark 
Iron ph < 5.0 27100 100% No Yes No Benchmark Available 
Lead , 11 (a) , 331 100% Yes Yes Max. Conc. > Benchmark 
Magnesium NA 50500 ' 96% No No Essential Nutrient 
Manganese 220 (a) 3150 100% No Yes. Max. Conc. > Benchmark 
Mercury 0.1(b) 0.09 4% Yes No Detected < 5% Frequency . 
Nickel 38(a) 1110 96% , Yes . Yes Max. Conc. > Benchmark 
Niobium NA 69.7 18% No . Yes No Benchmark Available 
Potassium NA 1110 58% . No - No Essential Nutrient 
Selenium , 0.52(a) 0.42 • 8% • Yes • • No Max. Conc. < Benchmark 
Silver, 4.2 (a) ,2.3 4% , Yes No Detected < 5% Frequency 
Sodium NA . 1520 96% No No •Essential Nutrient 
Strontium NA 171 24% , . No, Yes No Benchmark Available 
Titanium NA 941 100% No Yes,:. No Benchmark Available 

-'. Variadium 7.8 (a) 4875 100% No Yes Max. Conc. > Benchmark 
Zinc .46, (a) , , , , 335 :• , , 100%.', ... :Yes , , , Yes. . Max. Conc. > Benchmark 
Zirconium NA 101 - 100% ' , No , Yes .. No Benchmark Available 

Southern Area 

•' : ' 
• 

(mg/kg) Aluminum ph<5.0 9000 106% . No • Yes . No Benchmark Available 
Antimony 0.27 (a) 7.3 , 13% No Yes Max. Conc. > Benchmark 

Arseriic , 18(a) 6.1 97% • YeS No , Max. Conc. < Benchmark 
Barium 330(a) UO 100% No, No Max. Conc. < Benchmark 
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Table 2-4 i 
Selection of Preliminary Contaminants of Ecological Concern - Surface Soil 

SMC Facility 
Newfield, New Jersey 

Ecological Maxirrium 
Detection 
Frequency 

Bioaccumr 
Retained as 
PCOPEC? ^ 

Analyte Screening 
Benchmark* 

. Detected 
Concentration 

Detection 
Frequency ulative 

Compound?' 

Retained as 
PCOPEC? ^ 

PCOPEC Selection Rationale 

Beryllium 21(a) . . 8.9 • 76% No ' • No Max. Conc. < Benchmark 
Boron 0.5(b) 20.7 4% No No Detected < 5% Frequency 
Calcium NA • 8650 100% No No Essential Nutrient 
Chromium 26(a) 102 . 100% No' Yes Max. Conc. > Benchmark 
Chromium (VI) 130 (a) 2.3 19% , , Yes ' No Max. Conc. < Benchmark 
Cobalt' 13(a).. 4.7 40% No •• • No Max. Conc. < Benchmark 
Copper 28 (a) • 17.2 - 97% Yes No Max. Conc. < Benchmark 

• i " Iron ph<5.0 13900 100% No ^ Yes No Benchmark Available 
Lead , il-(a) 98.9 100% Yes , Yes Max. Conc. > Benchmark 
Magnesium . NA , 14900 100%'. No No • Essential Nutrient. 
Manganese " •220 (a) 547 100% • No ' • Yes • Max: Conc. > Benchmark 
Mercuiy 0.1 (b) 0.52 33% Yes Yes Max. Conc. > Benchmark 
Nickel 38(a) \ 189.. , 70% ' Yes Yes Max.' Conc. > Benchmark 
Potassium' NA , 78L 53% No No Essential Nutrient 
Selenium .0.52(a)., 0.55 I3%- Yes Yes Max. Conc. > Benchmark ' 
Silver . 4.2(a) 2.2 23% Yes . No Max. Conc. < Benchmark 
Sodium . , , NA,. . • 371.5 . 97%, • ', •• No-. . . No • Essential Nutrient 
Strontium NA ;, 22.5 8%,. No - , Yes - No Benchmark Available 
Titanium • NA -, 200 100% ' ' 'Np , Yes . No Benchmark A-yailable 
Vanadium 7.8(a) 1810 100%.' No ' Yes Max. Conc. > Benchmark 
Zinc 46 (a) 476 . 100% Yes Yes Max. Conc. > Benchmark 

Hudson Branch Wetlands 

• • . . • ' . . 
(mg/kg) Aluminum ph<5.0 37400 100% •No Yes No Benchmark Available 

Antimony 0.27(a) 7 13% , No Yes Max. Conc. > Benchmark 
Arsenic 18(a); 6.2 96% Yes . No Max. Conc. < Benchmark 
Barium 330 (a) 739 '100% No Yes Max. Conc. > Benchmark 
Beryllium .21 (a) 60.1 83%' • .'No Yes Max. Conc. > Benchmark 
Cadmium ' 0.36 (a) 5.3 13%. ' ^ Yes Yes Max. Conc. > Benchmark 
Calcium NA 7320 100% No No Essential Nutrient 
Chromiiim 26(a) 8940 100%> .•No . Yes . Max. Conc. > Benchmark 
Chromium (VI) 130(a) 5.3 17%' Yes No Max. Conc. < Benchmark 
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Table 2-4 , 
Selection of Preliminary Contaminants of Ecological Concern - Surface Soil 

SMC Facility 
Newfield, New Jersey 

Analyte 
Ecological 
Screening 

Benchmark* 

Maximum 
Detected . 

Concentration 

Detection 
Frequency 

Bioaccum­

ulative 

Compound?' 

Retained as 
PCOPEC? 

PCOPEC Selection Rationale 

Cobalt 13(a) 87.1 43% . No Yes Max. Conc. > Benchmark 
Copper • ' ' ' ' ' 28(a) ' ' 887 100% Yes Yes Max. Conc. > Benchmark 
Iron ph<5.0 32300 100% No Yes No Benchmark Available 
Lead 11 (a) . 760 100% Yes Yes Max. Conc. > Benchmark 
Magnesium NA • 4380 100% No No Essential Nutrient 
Manganese 220 (a) 1680 100% No Yes Max. Conc. > Benchmark 
Mercury 0.1 (b) 0.52 74% Yes Yes Max. Conc. > Benchmark 
Nickel 38(a) 3360 . , 91% Yes Yes Max. Conc. > Benchmark 
Potassium NA 1040 52% • Nd No , Essential Nutrient 
Selenium 0.52 (a) 0.62 48% Yes Yes Max. Conc. > Benchmark 
Silver 4,2 (a) 1.5 - 9% Yes No Max. Conc. < Benchmark 
Sodium NA 598 100% No No Essential Nutrient 
Thallium 1(b) 0.37 •4% No No Detected < 5% Frequency 
Titanium NA . 1480 100% No Yes Np Benchmark Available 
Vanadium , • 7.8 (a) 12100 100% No , Yes Max. Conc. > Benchmark 
Zinc 46 (a) 1310 100% Yes Yes Max. Conc. > Benchmark 

Notes: 
mg/kg - milligrams per kilogram (dry weight) or parts per niillion (ppm), 

ug/kg - micrograms per kilogram (dry weight) or parts per billion (ppb), 

PCOPEC - Preliminary contaminant of potential ecological concern 

NA - No benchmark available for this compound. 

Surface Soil Screening Benchmarks from following sources: 

(a) - USEPA eco-SSL (USEPA, 2003; 2005; 2006; 2007; 2008; 2009), 

(b) - NJDEP Ecological Screening Criteria, March 2009, 

' as listed by USEPA (2000) < 
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1 /•:'X-:XX: 
' Table 2-5 ' 

Assessment Endpoints and Measurement Endpoints 
SMC Facility 

Newfield, New Jersey 

\s<.i.\Miieiii 1 n(l[i<)int<> Mi.isuiLniint 1 ndpoinis 

Aquatic Invertebrate Community Diversity 
and Abundance 

Comparispn of surface water PCOPEC coricentrations with surface water 
thresholds associated with adverse effects to invertebrates. Comparison of 
bulk sediment PCOPEC concentrations with sediment .thresholds and probable • 
adverse effects to benthic biota. ' • ' 

Hudson Branch . • 

, Mammalian Serrii-Aquatic Herbivore 
Survival/Reproduction/Growth 

Comparison of estimated bioaccumulative PCOPEC exposure dose received by 
muskrat to chronic NOAEL survival, reprodiicti-ye, or gro-wth effect 
concentrations reported in literature. ,'•. ' , • • 

Hudson Branch 

"Avian Semi-Aquatic Herbivore 
, Survival/Reproduction/Growth 

Comparison of estimated bioaccumulative PCOPEC exposure dose received by 
mallard to chronic NOAEL survival, reproductive, or growth effect 
concentrations reported in literature. • 

. Hudson'Branch 

Avian Semi-Aquatic Insectivore 
Suryival/Reproduction/Growth 

Comparison of estimated ' bioaccumulative PCOPEC exposure ,dose received by 
tree swallow to chronic NOAEL survival,-reproductive, or growth effect-
concentrations reported-in literature. • • 

• • Hudson Branch 

Mammalian Semi-Aqiiatic Insectivore 
Survival/Reproduction/Growth 

Comparison of estimated bioaccumulative PCOPEC,exposure dose received by 
little brown bat to chronic NOAEL survival, reproductive, or growth effect 
concentrations reported in literature. ' ' 

Hudson Branch 

Terrestrial Plant Community Survival/ 
Growth 

Comparison of bulk surface soil PCOPEC concentrations with soil levels 
associated with potential ad-yerse effects to vegetation. 

Former Lagoon Area, Eastern 
Storage Areas, Southern Area, 
Hudson Branch Wetlands 

A-vian Terrestrial Herbivore 
Survival/Reproduction/Grpwth 

Comparisori of estiniated bioaccumulative PCOPEC exposure doses received by 
mourning dove to chronic NOAEL survival; reproductive; or growth effects 
reported in scientific literature.-

Former Lagoon Area, Eastern 
. Storage Areas, Southern Area, 

Hudsbn Branch Wetlands 

Mammalian Terrestrial Herbivore 
Survival/Reproduction/Growth , 

• Comparison of estimated bioaccumulative PCOPEC exposure doses received by 
white-footed mouse to chronic NOAEL survival, reproductive, or growth effects 
reported in scientific literature. ' , 

Former Lagoon Area, Eastern 
Stprage Areas, Southern Area, 
Hudson Branch Wetlands 



Table 2-5 
Assessment Endpoints and Measurement Endpoints 

SMC Facility 
Newfleld, New Jersey 

Xis^bxmeni Fndpojnts tvposuri, Ari.a 

Avian Terrestrial Insectivore 
Survival/Reproduction/Growth 

Comparison of estimated bioaccumulative PCOPEC exposure dose received by 
, American robin to chronic NOAEL survival, reproductive, or growth effect 

concentrations reported in literature. 

, Former Lagoon Area, Eastern 
Storage Areas, Southern Area, 
Hudson Branch Wetlands 

Mammalian Terrestrial Insectivore 
Survival/Reproduction/Growth ; ' 

Comparison of estimated bioaccumulative PCOPEC exposure dose received 
by short-tailed shrew to chronic NOAEL survival, reproductive, or growth 
effect concentrations reported in literature. 

Former Lagoon Area, Eastern 
Storage Areas, Southern Area, 
Hudson Branch Wetlands 

Avian Terrestrial Carnivore 
Sui-vival/Reproduction/Growth 

Comparison of estimated bioaccumulative PCOPEC exposure dose received by 
red-tailed hawk to chronic NOAEL survival, reproductive, or growth effect 
concentrations reported in literature. 

Former Lagoon Area, Eastern 
Storage Areas, Southern Area, 
Hudspn Branch Wetlands 

MammaHan Terrestrial Carnivore 
Survival/Reproduction/ Growth 

Comparison of estimated bioaccumulative PCOPEC exposure dose received 
by red fox to chronic NOAEL survival, reproductive, or growth effect 
concentrations reported in literature. 

Former Lagoon Area, Eastern 
Storage Areas, Southern Area, 
Hudson Branch Wetlands 



Table 3-1 

Aquat ic Inver tebrate Toxic i ty Reference-Values - Surface Water 

S M C Faci l i ty > 

Newfie ld, New Jersey 

Surface Water 
PCOPEC 

Concentration 

(ug/L) 
Species Endpoint Reference 

Aluminum 87 All aquatic organisms Chronic (CCC) Water Quality Criterion USEPA, 2009 
89 Hyalella azteca LCSO Borgmann et aL, 2005 
540 Daphnids Lowest Test EC20 Suter, 1996 
750 All aquatic organisms Acute (CMC) Water Quality Criterion USEPA, 2009 
1,900 Daphnids Lowest Chronic Value for Daphnids Suter, 1996 

Chromium 27.0 All aquatic organisms Chronic (CCC) Water Quality Criterion NJDEP, 2010 
, <44.0 Daphnids Lowest Chronic Value for Daphnids Suter, 1996 

565 All aquatic organisms Acute (CMC) Water Quality Criterion NJDEP, 2010 
> 1,000 Hyalella azteca' LC50 Borgmann et al., 2005" 

Copper 0.21 Daphnids Lowest Test EC20 Suter, 1996 • 
0.23 Daphnids Lowest Chronic Value for Daphnids Suter, 1996 
2.78 • All aquatic organisms Chronic (CCC) Water Quality Criterion NJDEP, 2010 
3.68 Al! aquatic organisms Acute (CMC) Water Quality Criterion NJDEP, 2010 
6.07 Nondaphnid Invertebrates Lowest Chronic Value for Nondaphnid Invertebrates Suter, 1996 
36.0 Hyalella azteca LC50 Borgmann et al., 2005 

Iron 16.0 Daphnids Lowest Test EC20 Suter, 1996 
158 Daphnids Lowest Chronic Vahie for Daphnids Suter, 1996 

1,000 All aquatic organisms Chronic (CCC) Water Quality Criterion USEPA, 2009 
1,640 Leptophlebia marginata NOAEL - Survival (84 days exposure) Gerhardt and Westermarm, 1995 

> 1,000 Hyalella azteca LCSO Borgmann ct al., 2005 
_ - 73,070 .Leptophlebia marginata LC50- • - Gerhardt, 1995 " 

Manganese 80.3 All aquatic organisms Tier II - Secondary Chronic Value Suter, 1996 
> 1,000 Hyalella azteca LC50 Borgmann et al., 2005 
< 1,100 Daphnids Lowest Chronic Value for Daphnids Suter, 1996 . . 
< 1,100 Daphnids Lowest Test EC20 Suter, 1996 
1,470 All aquatic organisms Tier II - Secondary Acute Value Suter, 1996 

Nickel <5 Daphnids Lo-west Chronic Value for Daphnids Suter, 1996 
• 15.7 All aquatic organisms Chronic (CCC) Water Quality Criterion NJDEP, 2010 

45.0 • Daphnids Lowest Test EC20 Suier, 1996 . 
75.0 Hyalella azteca LC50 Borgmann et aL, 2005 
128 Nondaphnid Invertebrates Lowest Chronic Value for Nondaphnid Invertebrates Suter, 1996 
142 All aquatic organisms' Acute (CMC) Water Quality Criterion NJDEP, 2010 

Vanadium 19.1 , All aquatic organisms Tier 11 - Secondary Chronic Value Suter, 1996 
284 All aquatic organisms, . Tier 11 - Secondary Acute Value Suter, 1996 
430 Daphnids Lowest Test EC20 Suter, 1996 

>980 Daphnids Lowest Chronic Value for Daphnids Suter, 1996 
- 1,251 Hyalella azteca . LC50 Borgmann et al., 2005 

4,500 Daphnia magna* LC50 Tomasik, et al., 1995 
. Zinc 36.1 All aquatic organisms Chronic (CCC) Waler Quality Criterion NJDEP, 2010 , 

- 36.1 All aquatic organisms Acute (CMC) Water Quality Criterion NJDEP, 2010 
46.7 Daphnids Lowest Chronic Value for Daphnids Suter, 1996 
56.0 Hyalella azteca LC50 Borgmann et al,, 2005 

> 5,243 Nondaphnid Invertebrates Lowest Chror\ic Value for Nondaphnid Invertebrates. Suter, 1996 
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TabIe3-2 
Aquatic Invertebrate Toxicity Reference Values - Sediinent 

SMC Facility 
Newfield, New Jersey 

Sediment P C O P E C 
Concentration 

(ing/kg) 
Species, Endpoint Reference 

VOCs 
- Acetone . 22.5* Aquatic benthic organisms Equilibrium Partitioning Benchmark Fuchsman; 2003 

Carbon Disulfide 2.20* Aquatic benthic organisms Equilibrium Partitioning Benchmark Fuchsman, 2003 
Methylene Chloride - 26.0* -Aquatic benthic organisms Equilibrium Partitioning Benchmark Fuchsman, 2003 

SVOCs 
Benzoic Acid NA 

- • • 
.- - , 

Bis(2-ethylhexyl)phthalate 8,900* Aquatic berithic organisms Tier I I - Secondary Chronic Value - Equil. Partition. Jones etal., 1997 
Phenol 1.40* Aquatic benthic organisms Equilibrium Partitioning Benchmark Fuchsman, 2003 

Pesticides 
4,4'-DDD 0.0049 Aquatic benthic organisms Threshold Effect Concentration MacDonald et al., 2000 

0.60* Aquatic benthic organisms Severe Effect Level Persaud et al., 1993 
4,4'-DDE 0.0032 Aquatic benthic organisnis Threshold Effect Concentration MacDonald et al., 2000 

. 1.90* Aquatic benthic organisms Severe Effect Level Persaud et al., 1993 
4,4'-DDT 0.0042 Aquatic benthic organisms Threshold EfTect Concentration : MacDonald et al., 2000 

7.10* Aquatic benthic organisms Severe Effect Level Persaud etaL, 1993 
PCBs 

Aroclor 1248 -

• 
' ' - -

Aroclor 1254 -

• . 
-

Aroclor 1260 

- • - . - • 
' - - , .... 

-Total PCBs 0.059 -Aquatic benthic organisms Threshold Effect Concentration' ' MacDonald et al., 2000 
,53.0* Aquatic beiithic organisrris Severe Effect Level Persaud etal., 1993 . 

Inorganics 
Aluminum 25,500 Hyalella azteca Threshold Effect Concentration- Ingersoll et al., 1996 
Antimony 3 Aquatic benthic organisms Upper Effects Threshold Buchman, 2008 
Arsenic 9.79 Aquatic benthic organisms Threshold Effect Concentration MacDonald et al., 2000 

33 Aquatic benthic organisms Probable Effect Conceritration MacDonald et al., 2000 
Barium • NA - - - ' 

Beryllium' NA , - -
Cadniium 0.99 - Aquatic benthic organisms Threshold Effect Concentration MacDonald et a] '., 2000 

4.98 Aquatic benthic organisms Probable Effect Concentration MacDonald et al., 2000 
Chromium 43.4 Aquatic benthic organisms Threshold Effect Coricentration MacDonald et al., 2000 

I I I Aquatic benthic organisms - . , Probable Effect Concentration MacDonald el al., 2000 : 
Cobalt 50 Aquatic benthic organisms Open Water Disposal Guideline Persaud el al., 1993 
Copper 31.6 • Aquatic benthic organisms .Threshold Effect Concentration MacDonald el al., 2000 

149 Aquatic benthic organisms Probable Effect Concentration MacDonald et al., 2000 
Iron 20,000 Aquatic benthic organisms Lowest Effect Level Persaud et al., 1993 

40,000 Aquatic benthic organisms Severe Effect Level Persaud etal., 1993 
Lead. 35.8 • Aquatic benthic organisms Threshold Effecl Concentration MacDonald etal.,2000 

128 Aquatic benthic organisms Probable Effect Concentration MacDonald et al., 2000 
Manganese 630 Hyalella azteca • Threshold Effect Concentration Ingersoll el al., 1996 

1,100 Aquatic benthic organisms Severe Effect Level Persaud el al., 1993 
Mercury 0.18 Aquatic benthic organisms Threshold Effect Concentration MacDonald el al., 2000 

1.06 Aquatic benthic organisms Probable Effect Concentration MacDonald el al., 2000 
Nickel 22.7 Aquatic benthic organisms Threshold Effect Concentration MacDonald el al., 2000 

48.6 Aquatic benthic organisms Probable Effect Conceniration MacDonald et al., 2000 
Selenium NA - ' - . 

• Vanadium NA . 

• . . • • • -
Zinc 121 Aquatic benthic organisms Threshold Effect Concentration MacDonald el al., 200O 

459 Aquatic benthic organisms Probable Effect Concentration MacDonald et al , 2000 

Notes: 

mg/kg - milligrams per kilogram (dry weight) or parts per million (ppm). 

PCOPEC - Preliminary contaminant of potential ecological concem 

. NA - No benchmark available for this compound. 

VOCs - Volatile Organic Compounds 

SVOCs r Semivolatile Organic Compounds. 

. • PCBs-Polychlorinated Biphenyls " 

* Adjusted to mean organic caibon content of Hudson Branch sediment (10.0%) 
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Table 3-3 
Terrestrial Plant.Toxicity Refererice Values - Surface Soil 

SMC Facility 
Newfield, New Jersey 

Surface Soil PCOPEC 
Concentration 

(mg/kg) ^ Endpoint - Reference 

PCBs 
Aroclor 1248 40.0 Phytotoxicity Screening Benchmark Efroymson et al., 1997a 
Amdof 1254 40.0 Phytotoxicity Screening Benchmark Efroymson et al., 1997a 

Inorganics 
Aluininum Non-Toxic . Not correlated with plant toxicity USEPA, 2003b 
Antimony 5.0 Phytotoxicity Screening Benchmark Efroymson et al., 1997a 
Barium 1,414 MATC - Phytotoxicity Study USEPA, 2005c 

Beryllium 56.8 ' MATC - Phytotoxicity Study USEPA, 2005d 
Boron . 0.50 - Phytotoxicity Screening Bicnchmark Efroymson et al., 1997a 

Cadmium 32.0 Plant Soil Screening Level USEPA, 2005e 
Chromium NA - -

Cobalt 13.0 Plant Soil Screening Level USEPA, 2005f 
Copper 70.0 Plant Soil Screening Level USEPA, 2007a 

Iron NA - , -
Lead 120 Plant Soil Screening Level USEPA, 2005g 

Manganese 220 Plant Soil Screening Level USEPA, 2007c 
Mercury. • ' 0.30 ' Phytotoxicity Screening Benchmark Efroymson et al., 1997a 
Nickel 38.0 Plant Soil Screening Level ' USEPA, 2007c 

Niobium NA - -
Selenium 0.52 Plant Soil Screening Level USEPA, 2007e 
Strontium NA 

- , •• • • • -
Titanium NA 

• - • -Vanadium 100 MATC - Phytotoxicity Study USEPA, 2005h 
Zinc 160 Plant Soil Screening Level USEPA, 2007f 

Zirconium NA - -

Notes: 

mg/kg - milligrams f>er kilogram (diy weight) or parts per miJlion (ppm), 

PCOPEC - Preliminary, contaminant of potential ecological concem 

NA - No benchmaric available for this compound. 

PCBs - Polychlorinated Biphenyls 

MATC - Maximum acceptable toxicant cbncentration 
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Table 3-4 ' ' 
Avian Chronic NOAEL Toxicity Reference Values 

SMC Facility 
Newfield, New jersey 

PCOPEC Test Species 

Body 
Weight 

(kg) 
Exposure Route and 

Duration Class Duration System . 

Test TRV 
(mg/kg-

BW/day) 
Test TRV 

Type NOAEL Reference 

Avian TRV 
(mg/kg-

BW/day) 
SVOCs 

Phenol 1 NA 1 • - 1 - | - | . | - | . | - | | . 
Pcsticidcs/PCBs 

4,4-DDD • see total DDT - - -

. • 
. ' . -

4.4-DDE see total DDT 

• - . • 
- - . 

• -
.4:4'-DDT see total DDT 

.. • 
-

-• • . 
. 

- • 
. 

Total DDT • chicken • 2.037 oral in diet (chronic) • 30 days growth '; 0,227 NOAEL • 0,227 USEPA, 2007b '. 0,23 
Aroclor! 248 sec ring-necked pheasant study for Aroclor 1254 1,8 LOAEL 0,36 Sample et al., 1996 , 0,36 

Aroclor 1254 ring-necked pheasant | 1.0 . | oral in diet (chronic) | 17 weeks | reproductive ' 1,8 LOAEL 0,36 Sample etal,, 1996 •.0,36 -

Aroclor 1260 . see ritig-necked pheasant study for Aroclor 1254 . , 1,8 ' • LOAEL 0,36 . Sample et al,, 1996 0,36 

Inorganics . . 

Antimony NA -

.• 
, - - - ., - - -

Arsenic chicken - 1.60 . .oral in diet (chronic) 19 days reproductive 2,24 NOAEL 2.24 USEPA, 2005b 2,24 
Barium chicken 0,12 oral in diet (subchronic), 4'weel<s mortality 20,8 NOAEL 20.8 Sample etal,, 1996 20,8 
Beryllium NA - -

• . - • • ' ' -
. 

Cadmium niean of test species - - .- growtli/teprod. 1,47 • NOAEL 1.47 USEPA, 2005e ' l;47 , 
Chromium mean of test species 

-•- • .: 
growth/rep rod. 2,66 •, NOAEL ; 2;66 USEPA, 2008 2,66 

Cobalt mean of lest species - - . growth/rep rod. 7,61 NOAEL 7.61 USEPA, 2005f 7,61 

Copper . ' chicken . ' 1,52 . oral in diet (chronic) 84 days reproductive ' 4,05 NOAEL 4.05 ' USEPA, 2007a 4.05 

Lead . chicken 1.81 oral in diet (chronic) 4 weelis • reproductive 1,63 NOAEL 1.63 USEPA, 2005g 1.63 

Manganese mean of test species - - - growth/re prod. 179 NOAEL 179 USEPA, 2007c • 179 

Mercuiy mallard' - • oral in diet (chronic) 3 generations • reproductive 0,039 NOAEL ' 0.039 USEPA, 2002 - 0.039 

Nickel mean of test species - - - , . growth/reprod. 6.71 NOAEL 6.71 USEPA, 2007d 6.71 

Selenium chicken 0.328 oral in diet (chronic) 2 weeks mortality • 0.29 NOAEL .0.29 USEPA, 2007e 0.29 

Vanadium chicken 1,042 oral.in diet (chronic) 5 weeks growth 0.34, NOAEL 0.34 USEPA. 2O05h 0.34 
Zinc . mean of test species -

-• 
growth/reprod. 66,1 NOAEL 66.1 USEP A; 2007f 66.1 

Notes: 

PCOPEC - preliminary contaminant of potential ecological concem 

TRV -toxicity reference value 

NOAEL - no observable adverse effect level 

LOAEL - lowest observable adverse effect level 

NA = Toxicity reference value not available 
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Table 3-5 
Mammalian Chronic NOAEL Toxicity Reference Values 

SMC Facility 
Newfleld, New Jersey 

PCOPECs Test Species 

Body 
Weight 

(kg) 
£.\posurc Route and 

Duration Class Duration System 

test TRV 
(mg/kg-

BW/day) 
Test TRV 

Type NOAEL -Reference 

Mammal 
TRV 

(mg/kg-
BW/day) 

SVOCs . . ' - - . ' . - . . - . . . . . . . . . 

.Phenol 1 rat 1 - | oral gavage (subchronic) | 9 days | reproductive | 120 | , NOAEL | , 120 | IRIS Database, 2011 | 120 
Pcsticidcs/PCBs 

,4,4-DDD sec total DDT 

-• 
-

.. • • ' 
: . -

4,4-DDE see tolal DDT ' -

• - • •- " • 
- • 

4.4'-DDT see to'tal DDT > . , . 

•-
. 

. ' '• • . 
Total.DDT rat 0,0683 oral gavage (chronic) 15 days reproductive 0,147 . NOAEL . 0.147 USEPA, 2007b 0.15 
PCB Aroclor 1248 rhesus monkey 5,0 oral in diet (chronic) 14 months reproductive . 2.50 LOAEL- 0,50 , Sample et al,, 1996 0.50 
PCB Aroclor 1254 oldfield mouse 0,014 oral in diet (chronic) 12 months reproductive 0.68 , LOAEL • 0,136 Sample et al,, 1996 0.14 
PGB Arcolor 1260 see oldfield mouse study for PCB Aroclor 1254 0,68 • LOAEL 0,136 , Sample et al„ 1996 0.14 

Inorganics 
• Antimony , rat 0,33 oral - water (chronic). 31 dayŝ  reproductive. 0.059 . NiDAEL 0,059 USEPA, 2005a 0.059 

Arsenic dog I0;l oral in diet (chronic) .8,weeks growth 1.04 NOAEL .1,04 • , USEPA, 2005b ,1,04 
Barium mean of test species '. , ' - growth/reprod. • 51.8 NOAEL• • 51.8- USEPA, 2005c 51,8 
Bei-yllium rat 0,49- oral - water- (chronic) 4years • mortality 0.532 • NOAEL • 0.532 , • USEPA, 2005d 0,53 "-
Cadmium rat 0,43 oral - water (chronic) 2 weeks • growth 0,77 •NO/\EL 0,77 • .USEPA, 2005e 0.77 
Chromium pig 42.6 oral in diet (chronic) 35 days , growth 2,40 NOAEL 2,40 . USEPA, 2008 ,2,40 
Cobalt mean of test species 

. -• • 
- - growth/reprod. 7,33 NOAEL • 7,33 USEPA, 2005f 7.33 

Copper . pig' 100 •oral in diet (chronic) 4 weeks growth/mortality 5.60 NOAEL , 5,60 USEPA, 2007a 5.60 

Lead rat 0,30 oral • water (chronic) 7 weeks growth , 4.70 • NOAEL 4,70 USEPA, 2005g 4.70 • 
Manganese sheep 38,4 oral in diet (chronic) 84 days growth 59,4 NOAEL 59,4 . USEPA, 2007b . 59.4 
Merciuy rat 0,22 oral in diet (chronic) 122 days • reproductive , 0,25 NOAEL 0,25 USEPA, 2002 0.25 
Nickel • mouse 0,025 . other oral (chronic) ,35 days , .reproductive 1,70 NOAEL 1,70 , USEPA. 2007d 1,70 
Selenium pig 17,8 oral in.diet (chronic) 37 days growth 'i 0,143 NOAEL 0,143 ' • USEPA. 2007e . 0,14 
Vanadium mouse 0,0471 oi-al gavage (clironic) 12 days reprod./mortality 4,16 NOAEL , 4,16 USEPA. 2005h 4,16 

• • Zinc ' 1 " . rabbit 3,21 oral gavage (chronic) 13 days re'prod,/mortality 60,0 NOAEL 60.0, USEPA, 2007f 60.0 

Notes: ' 

PCOPEC - preliminaiy contaminant of potential ecological concern 

TRV - toxicity reference value 

NOAEL - no observable adverse effect level 

LOAEL - lowest observable adverse effect level . 

NA - toxicity reference value not available 
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, Table 4-r 
Exposure Factors for Selected Indicator Receptor Species 

SMC Facility • ' 
Newfield, New Jersey 

CHARACTER VALUE SOURCE COMMENT 
BODY WEIGHT 

Muskrat 1-35 ks Dozier (1950) cited in USEPA (1993) Adult breeding fei-nale in New York in winter 

• Mallard ' • • . 1.04 kg Nelson and Martin (1953) cited in USEPA (1993) 
Mean of adult females throughout North 

' • America 
Little Brown Bat , 0.0075 kg. Gould (1955) cited in Sample and Suter (1994) 

. • • ' - • •Tree Swallow • . 0.021kg . . Dunning (1993) cited in Sample et al. (1997) • • Mean of adults in Pennsylvania 

Mouming Dove ... .• 0.120kg . - • , • Hanson and Kossack (1957) cited in USEPA -. 
(2007) '.' -. • • 

' ' ',. .. ••,••.• . • ' - '• ' • - Ainericaii Robin 0,077 kg -'- . DunninR(1984).cited inUSEPA.(1993). 

,, . • , • -White-footed Mouse • : . 0.022 kg . ' Green ahd Millar (1987) cited in.Sample and 
Suter (1994) 

Short-tailed Shrew 0.015 • : - • Schlessinger and.Potter (1974) cited in USEPA • 
. . . . (1993) .' 

Breeding adults 

1.028 Craighead and Craighead (1956) cited in USEPA Mean of adult males in Michigan and 
Red-tailed Hawk 

1.028 
•(1993) ' . •. • . Pennsylvania (lighter than females) 

• Red'Fox,, ' • ••' ' -. 4.04 kg ,. "- . Storm et al. (1976) cited in USEPA (1993) Mean female weight in llliriois and Iowa during 
spring,and fall, respectively 

FOOD INGESTION RATE 

•..•-- , ,' 
Muskrat' 0.0794 kg/day (dry weight) Nagy (2001). , Value' for herbivorous mammals . 
Mallard. ' 0,0744 kg/day (dry weight) . • ,, . . . Nagy (2001) - Value for all birds . • ' 
Little Brow-i Bat ' 0,0016 kg/day (dry weight) • Nagy (2001): • - •• • Value for little brown bat 
Tree Swallow 0.0116 kg/day (dry weight) Nagy (2001). . . • -Value for tree swallow 
Mouming Dove 0.0166 kg/day (dry weight) ' ' Nagy (2001) i . • Value for passerine birds •-
American.Robin " 0.0094 kg/day (dryweight) Nagy (2001) . ... Value for temperate forest birds 
White-footed Mouse 0.0030 kg/day (dry weight) Nagy (2001) Value for white-footed mouse 

• Short-tailed Shrew 0.0020 kg/day (dry weight) . Nagy (2001) - Value for insectivorous mammals 
Red-tailed Hawk 0.0843 kg/day (dry weight) Nagy (2001) Value for camivorous birds 
Red Fox 0.1558 kg/da-y (dry weight)' Nagy (2001) • Value for camivorous mammals 

SURFACE WATER INGESTION RATE 

Muskrat • • . 0,130 L/day Calder and Braun (1983) equation cited in, 
" . USEPA (1993) 

Based on body weight cited above 

Mallard • . 0.058,L/day Calder and Braun (1983) equation cited in 
. , USEPA (1993) : 

Based on body weight cited above 

Little Bro-wn Bat 0.001 L/day Calder and Braun (1983) equation cited in 
USEPA (1993) • 

Based on body weight cited above 

, Tree Swallow 0,004 L/day Calder and Braun (1983) equation cited in 
USEPA (1993) 

Based on body weight cited above 

Mouming Dove 0.119 L/day . 
Calder and Braun (1983) equation cited in 

USEPA (1993) 
Based on body weight cited above 
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Table 4-1 
Exposure Factors for Selected Indicator Receptor Species 

SMC Facility 
Newfield, New Jersey 

CHARACTER VALUE SOURCE COMMENT 

American Robin , 0.011 L/day • Calder and Braun (1983) equation cited in 
USEPA (1993) 

Based on body weight cited above 

White.tfooted Mouse 0.007 L/day Oswald et al. (1993) cited in Sample and Suter 
(1994) 

Non-breeding female in captivity 

Short-tailed Shrew • 0.003 L/day Chew (1951) cited in Sample and Suter (1994) -

Red-tailed Hawk ' , 0.060 L/day Calder and.Braun (1983) equation cited in 
USEPA (1993) •• 

Based on body weight cited above 

Red Fox . 0.348 L/day Calder and Braun (1983) equation cited,iti . 
USEPA (1993) 

Based on body weight cited above 

SEDIMENT/SOIL INGESTION 

Muskrat 0.0019 kg/day (dry weight) Beyer et al. (in press) cited in USEPA (1993) , 
Based on 2.4% of diet (dry weight) for meadow 

vole. 
Mallard 0.0015 kg/day (dry weight) Beyer et al. (in press) cited in USEPA (1993) Based ori 2% of diet (dry weight) for mallard' 
Little Brown Bat 0.00 kg/day Sample and Suter (1994) Aerial insectivore - negligible 
Tree Swallow • • 0.00 kg/day • Sample etal., (1997) Aerial insectivore - negligible 

Mouming Dove 0.0015 kg/day (dry weight) Beyer etal. (1994),. 
Based on 9.3% of diet (dry weight basis) for 

wild turkey 
An-ierican Robin 0.0002 kg/day (dry weight) '- Sampie and Suter (1994) Based on 2.1 % of diet 
White-footed Mouse 0.00006 kg/day (di-y weight) Sample and Suter (1994) Based on <2% of diet 
Short-tailed Shrew 0.0003 kg/day (dry weight) . Sample and Suter (1994) Basedon 13% of diet (dry weight basis) 
Red-tailed Hawk 0.00 kg/day Sample and Suter (1994) Raptor - assumed to be negligible 
Red Fox 0.0044 kg/day (dry weight) Beyer etal. (1994) - Based on 2.8% of diet (dry weight basis) 

DIET COMPOSITION • 
Muskrat 100% Vegetation USEPA (1993) Conservative for'this exposure pathway 
Mallard 100% Vegetation USEPA (1993) Conservative for this exposure pathway 
Little Browi-i Bat 100% Aquatic Invertebrates . USEPA (1997) • Conservative for this expostire pathway 
Tree Swallow 100% Aquatic Invertebrates Sample etal.,(1997) . Conservative for this exposure pathway 
Mouming Dove 100% Vegetation , USEPA (1997) Conservative for this exposure pathway 
American Robin 100% Terrestrial Invertebrates USEPA (1997) Conservative for this exposure pathway 
Wliite-footed Mouse 100% Vegetation USEPA (1997) • Conservative for this exposure pathway 
Short-tailed Shrew 100% Terrestrial Invertebrates USEPA (1997) Conservative for this exposure pathway 
Red-tailed Hawk 100% Small Mammals USEPA (1997) . , Conservative for this exposure pathway 
Red Fox 100% Small Mammals USEPA (1997) Conservative for this exposure pathway 

AREA USE FACTOR 

All Species 1 •• • • . USEPA (1997) ; Conservatively assumed home range entirely 
within area of contamination 

TEMPORAL USE FACTOR 

All Species T USEPA (1997) ' 
Conservatively assumed to be present 

throughout the vear 
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Table 4-2 
Maximum Estimated Aquatic Plant Tissue PCOPEC Concentrations - Hudspn.Branch 

SMC Facility 
Newfield, New Jersey 

Maximum Maximum 

Sediment PCOPECs 
Sediment 

Concentration 
(mg/kg)' 

Plant Uptake Factor Plant Uptake Factor iSource^ 
Plant 

Concentration 

SVOCs 

Phenol 0.52 5.171 Travis and Arms (1988) 2.69E+00 

Pesticides 

4,4'-DDD • 0.074 In(P)= 0.7524*lii(soil) - 2.5119" USEPA, 2007g 1.14E-02 

4,4'-DDE 0.046 ln(P)= 0.7524*ln(soil) - 2.5119 USEPA, 2007g 8.00E-03 

4,4'-DPT 0.051 In(P)= 0.7524*to(soil) -2.5119" USEPA, 2007g 8.64E-03 

PCBs 

Aroclorl248 1.30 0.0084 Travis and Arms (1988) l.lOE-02 

Aroclor 1254 0.25 0.0036 Travis and Arms (1988) 8.95E-04 

Aroclor 1260 : 0.59 0.0006 Travis and Arms (1988) 3.78E-04 

Inorganics 

Antimony 270 ln(P)=0.938*ln(soil)-3.233 " USEPA, 2007g 7.53E+00 

Arsenic 77.6 _ , 0,0375 USEPA, 2007g- 2.91E+00 -

Barium. - 688 0.1560 - USEPA,2007g 1.07E-1-02 

Beryllium 22.8 - ln(P)= 0.7345*ln(soil) - 0.5361" USEPA, 2007g 5.82E+00 

Cadmium 3.9 ln(P)= 0.546*ln(soil) - 0.475 " USEPA, 2007g 1.31E-1-00 

Chromium " 15,700 - 0.0410 USEPA, 2607g 6.44E+02 

Cobalt 67.3 0.0075 USEPA, 2007g 5.05E-01 

Copper 611 ln(P)= 0.394*ln(soil) -f 0.668 " USEPA; 2007g 2.44EH-01 

Lead 437 . ln(P)=0.561*ln(soil)- 1.328 " USEPA, 2007g' 8.02E+00 

Manganese 1,210 . . 0.0790 • USEPA, 2007g 9.56E+01 

Merctiry 8.30 0.0375 USEPA, 1999 3.ME-01 

Nickel 1,090 ln(P)= 0.748*ln(soil) - 2.223 " USEPA, 2007g 2.03E+01 

Selenium 7.2 • ln(P)= 1.104*In(soil)-0.677 " USEPA, 2007g 4.49EH-00 

Vanadium 4,870 0.0049 USEPA, 2007g 2.36E+01 

Zinc • 767 - ln(P)=0.554*ln(soin + 1.575 " USEPA, 2007g 1.92E+02 

Notes: 

' Maximum sediment concentration from Hudson Branch (see Table 2-3) 

^ Plant Uptake Factors from Travis and Arms (1988) calculated from following equation: Log PUF = 1.588 - 0.578(Log Kow). 

Log Kow values from EPI Suite (version 4.0) 

^ Plant foliage concentrations presented on dry weight basis 

Regression equation cited in source used to calculate plant concentration based on maximum sediment conceniration. 

Example Calculation - Lead Concentrafion 

: ln(P) = 0.56 l*In( soil)- 1.328' 

. In (P) = (0.561 * 6.08)- 1.328 

In (P) = 3.411 - 1.328 

P = 8.03 mg/kg 
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Table 4-3 
Maximuin Estiniated Terrestrial Plant Tissue PCOPEC Concentrations 

SMC Facility 
Newfield, New Jersey 

Surface Soil PCOPECs 

Maximum 
Surface Soil 

Concentration 
(mg/kg)' 

Plant Uptake Factor Plant Uptake Factor Source^ 

Maximum 
Plant 

Concentration 
(mg/kg)' 

Former Lagoon Area 

Antimony 6.50 ln(P)= 0.938*ln(soil) - 3.233 " ' USEPA, 2007g 2.28E-01 

Chromium 51.4 , 0.0410 . . • : USEPA, 2007g 2.HE+00 

Copper 91.3 , ln(P)= 0.394*ln(soiI) + 0.668 " USEPA, 2007g 1.15E+01 

Lead 14.7 ln(P)=0.561*ln(soil)- 1.328 " USEPA, 2007g • 1.20E+00 

Manganese 408 ,- 0.0790 - • USEPA, 2007g 3.22E-1-01 

Nickel 179 ' ln(P)= 0.748*ln(soil) - 2.223 " USEPA, 2007g 5.24E+00 

Vanadium 671 0.0049 USEPA, 2007g 3.25E-f00 

Zinc ,49 ln(P)=0.554*In(soil) + 1.575 " USEPA, 2007g . 4.17E+01 

Eastern Storage Areas - . • 

Aroclor 1248 1.90 0.0084 Travis and Arms (1988) 1.66E-02 

Aroclor 1254 1.50 . 0.0036 Travis and Arms (1988) 5.37E-03 

Antimony - 1 4 - -ln(P)= O.938*ln(soil) - 3V233 " USEPA, 2007g - 4.63E-01 

Barium 683 0.1560 - USEPA, 2007g 1.07E+02 

Beryllium 35.5 ln(P)= 0.7345 *ln(soil) - 0.5361 " USEPA, 2007g 8.05E-1-00 

Cadmitim 2.8 • ln(P)= 0.546*lh(soil) - 0.475 " USEPA, 2007g 1.09E+00 

Chromium 1,100 0.0410 USEPA, 2007g 4.51E+01 

Cobalt 19.0 0.0075 USEPA, 2007g 1.43E-01 

Copper 342 ln(P)= 0.394*ln(soil) + 0.668 " USEPA, 2007g 1.94E-f01 

Lead 331 .ln(P)=0.561*ln(soil) - 1.328 " USEPA, 2007g' 6.87E+00 

Manganese , 3,150 0.0790 USEPA, 2007g 2.49E+02 

Nickel 1,110 ln(P)= 0.748*ln(soil) - 2.223 " USEPA, 2007g 2.05E+0I 

Vanadium 4,875 0.0049 USEPA, 2007g 2.36E+01 

Zinc 335 ln(P)=0.554*ln(soi!)+ 1.575 " USEPA, 2007g 1.21E+02 

Southern Area 

Antimony 7.30 ln(P)= 0.938*ln(soil) - 3.233 ' USEPA, 2007g 2.55E-01 

Chromiuin 102 0.0410 USEPA, 2007g 4.18E+00 

Lead 98.9 Iii(P)=0.561*ln(soil)- 1.328 " USEPA, 2007g 3.49E-f00 

Manganese • 547 • 0.0790 USEPA, 2007g 4.32E+01 

Mercury 0.52 0.0375 USEPA, 1999 1.95E-02 

Nickel 189 ln(P)= 0.748*In(soil) - 2.223 ' USEPA, 2007g 5.46E+00 

Selenium 0.55 ln(P)=l.!04*ln(soiI) -0.677 " USEPA, 2007g . 2.63E-01 

Vanadium 1,810 0.0049 USEPA, 2007g 8.78E+00 

Zinc 476 ln(P)=0.554*ln(soil)-l- 1.575 " USEPA, 2007g 1.47E+02 . 

Hudson Branch Wetland 

Antimony 7.0 ln(P)=0.938*ln(soil)-3.233 " USEPA, 2007g 2.45E-01 

Barium 739 0.1560 USEPA, 2007g 1.15E+02 

Beryllium .60.1 lh(P)= 0.7345*ln(soil) - 0.5361 " USEPA, 2007g 1.19E+01 

Cadmium 5.3 ln(P)= 0.546*ln(soil) - 0.475 " . USEPA, 2007g 1.55E+00 

Chromium. 8,940 . 0.0410 . USEPA, 2007g 3.67E+02 

Cobalt 87.1 0.0075- USEPA, 2007g • 6.53E-01. 

Copper 887 • ln(P)= 0.394*ln(soil) + 0.668 " USEPA, 2007g . 2.83E-1-01 

, Lead 760 ln(P)=0.56I*ln(soil)- 1.328 " USEPA, 2007g 1.09E+01 

Manganese 1,680 0.0790 USEPA, 2067g 1.33E+02 
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Table 4-3 
Maximum Estimated Terrestrial Plant Tissue PCOPEC Concentrations 

SMC Facility 
Newfield, New Jersey 

Surface Soil PCOPECs 

Maumum 
Surface Soil 

Concentration 
(mg^g)' 

Plant Uptake Factor Plant Uptake Factor Source ̂  

Maximum 
Plant 

Concentration 
(mg/kg)' 

Mercury 0.52 0.0375 . USEPA, 1999 1.95E-02 

Nickel 3,360 ln(P)= 0.748*ln(soil) - 2.223 " USEPA, 2007g 4.70E-1-01 

Selenium 0.62 ln(P)= 1.104*ln(soil) -0.677 " USEPA, 2007g 3.OOE-01 

Vanadium 12,100 0.0049 USEPA, 2007g 5.87E+01 

Zinc 1,310 ln(P)=0.554*ln(soil)+ 1.575 " USEPA, 2007g 2.58E-1-02 

Notes: 

' Maximum surface soil concentration from Table 2-4 

* Plant Uptake Factors from Travis and Arms (1988) calculated fi-om follpwing equation: Log.PUF = 1.588 - 0.578(Log Kow). 

Log Kow values from EPI Suite (version 4.0) 

' Plant foliage concentrations presented on dry weight basis 

" Regression equation cited in source used to calculate plant concentration based on maximum sediment concentration.-

Example Calculation - Lead Concentration (Eastem Storage Areas) 
ln(P) = 0.561*ln(soil)- 1.328 - -
In (P) = (0.561 * 5.802)- 1.328 
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Table 4-4 

Maximum Estimated Aquatic In-vertebrate P C O P E C Concentrations 

S M C Facility 

Newfield, New Jersey 

Maximum 
Maximum TOC Normalized Aquatic Aquatic 
Sediment Sediment Invertebrate Invertebrate 

Concentration Concentration Aquatic Invertebrate Lipid Content Concentration 

Sediment PCOPECs (mg/kg)' (mg/kg) V B S A F ' (fracti'on)" (mg/kg)' 
SVOCs - • -' ' • • 

Phenol' 0.52 5.196 I.OO 0.031 . 4.60E-01 

Pesticides 

4,4'-DDD 0.074 0.739 9.558 0.031 6.26E-01 

4,4'-DDE 0.046 0.460 2.248 . o:o3i 9.15E-02 

4,4'-PDT 0.051 0.510 . 1.016 . 0.031' 4.59E-02 

PCB Aroclors 

Aroclor 1248 , 1.30 12.99 0.551 . 0.066 1.34E-1-00 

Aroclor 1254 0.25 2,498 0.551 ; o:o66 . • 2.58E-01 

Aroclor 1260 0.59 5.895 0.551 0:066 . -6.08E-01 . 

Inorganics . 

Antimony* 270. 1.00 - -. ;2.70E-i-02 

Arsenic . ^ . 77.6 - 0.127. - - - 9.86E-1-00 

Barium' . 688 . . . 1.00 . - , 6.88E+02 

Beryllium' 22.8 - 1.00 - 2.28E+01 

Cadmiurh . . 3.9" ' : Iog(l)=0:692*log(S)+0.0395 - .- 2.81E-1-00 

Chromium • 15,700 0,066 . , - '1.04E+03 

Cobalt' 67.3 

-• 
1.00 . - - 6.73 E+01 

Copper 611 - log(I)=0.278*Iog(S)+l,089 

•-
7.30E+01 

Lead 437 , - 0.066 - - - 2.88E+01 

Manganese 1,210 - . 1 . 0 0 . _ l,21E-f03 

Mercury 8:30 - 1.081 - 8.97E-1-00 

Nickel 1,090 - 0.134 - 1.46E+02 

Selenium' 7.2 - 1.00 - 7.20E+00 

Vanadium' ,4,870 

• - • • 
1.00 4.87E-)-03 

Zinc 767 

' • • 
0.84 . 6.44E-f02 

, Notes: 

' Maximum sediment concentration (dry weight) from Table 2-2 

^ Maximum sedimenf concenfration (dry weight) divided by mean TOC (dry weight) of sediment (10.008%). 

' Organics from B§AF database (USEPA, 2007h) - mean of criiyfish (DDD, DDE, DDT) or emergent invertebrate (PCBs) 
Converted to dry weight by dividing by percent solids (0.35) of aquatic invertebrates 

Inorganics from Bechtel Jacobs (1998). Regression equations used where applicable (I = invertebrate; S = sediment) 
Chromium from USEPA (1999) , ; : 

" BSAF database - Mean lipid content of crayfish or freshwater emerging insects . 

^ TOC normalized sediment concenfration * aquatic invertebrate BSAF * aquatic invertebrate lipid concent (dry weight). 

' BSAF not available from USEPA (2007h). Assumed BSAF of 1.00. 
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Table 4-5 
Maximum Estimated Terrestrial Invertebrate PCOPEC Concentrations 

SMC Facility 
Newfield, New Jersey 

Surface Soil PCOPECs 

Maximum 
Surface Soil 

Concentration 
(mg/kg)' 

Soil to Earthworm BAF 
Bioaccumulation Factor (BAF) 

Source^ 

Maximum 
Invertebrate 

Concentration 
(mg/kg)' 

Former Lagoon Area 

Antimony 6.50' 1.000 USEPA, 2007g . 6.50E-1-00 

Chromium ' 51.4 .- . 0.306 • USEPA, 2007g ' - 1.57E-H)1 

Copper 91.3 0.515 USEPA, 2007g 4.70E+01 

Lead - . 14.7 . ln(I)=0.807*ln(soil)-0.2I8''' . USEPA, 2007g 7.04E-f00 

Manganese ' 408 ln(I)=0.682*in(soil) - 0.809" USEPA, 2007g 2.69E+01 

Nickel 179 0.003 USEPA, 2007g 5.91E-01 

Vanadium 671 0.042 USEPA, 2007g . 2.82E+01 

Zinc; 49; ln(I)=0.328*ln(soil) + 4.449 " .USEPA, 2()07g- 3.06E+02 ' 

Eastern Storage Areas . . : . , - ; • 

Aroclor 1248 1.90 ln(I)=1.36*ln(oil)+r.4l" ; Sample etal. (1998), 9.81E-1-00 

Aroclor 1254 1.50 ln(I)=L36*ln(soil) + 1.4l" • Sample etal. (1998) 7.ilE+00 

Antimony _ . _ - :14 1.00 , - . . - USEPA, 2007g - :i.38E+01 

Barium 683 . . . 0.09h • . : - USEPA, 2007g -6.22E+01 • 

Beryllium 35.5 . . 0.045,, - • USEPA, 2007g 1.60E+00 

Cadmium 2.8 . ln(I)=0.795*ln(soil) + 2.I14" USEPA, 2007g 1.88E+01 

Chromium 1,100 " 0306 , • : USEPA, 2007g 3.37E+02. 

Cobalt 19.0 0.122 USEPA, 2007g 2.32E+00 

Copper 342 • 0.515 , USEPA, 2007g 1.76E+02 

Lead 331 ln(l)=0:807*ln(soil)-0.218' USEPA, 2007g 8.69E+01 

Manganese 3,150 ln(l)=0.682*ln(s6il) - 0.809" . USEPA, 2d07g '1.08E+02 

Nickel 1,110 0.003 , USEPA, 1999 3.66E-H00 

Vanadium 4,875 0.042 USEPA, 2007g • 2.05E+02 

Zinc • , 335 ln(I)=0.328*ln(soil) -t- 4;449 " USEPA, 2007g 5.76E+02 

Southern Area 

Antimony 7.30 1.00 USEPA, 2007g 7.30E+0.0 

Chromium 102 • 0.306 USEPA, 2007g 3.12E+01 

Lead 98.9 ln(I)=0.807*In(soil) - 0.21 USEPA, 2007g 3.28E-t-01 

Manganese 547 • . ln(i)=0.682*ln(soil) - 0.809" " , USEPA, 2007g 3.28E-f01 

Merctiry 0.52 0.007 USEPA, 1999 3.48E-03 

Nickel 189' 0.003 USEPA, 1999 6.24E-01 

Selenium 0.55 ln(I)=0.733*ln(soil)-0.675" USEPA, 2007g 5.99E-01, 
Vanadium 1,810 0.042 USEPA, 2007g 7.60E+01 

Zinc - 476 ln(l)=0.328*ln(soil)-1-4.449 " USEPA, 2007g 6.46E-1-02 

Hudson Branch Wetland 

Antimony 7.0 1.00 USEPA, 2007g 7.00E-(-00 , 

Barium . 739 0.091 USEPA, 2007g 6.72E+61 

Beryllium 60.1 0.045 USEPA, 2007g 2.70E+00 

Cadmium .5.3 ln(l)=0.795*ln(soil)-1-2.114 USEPA, 2007g 3J12E-1-01 

Chromium 8,94() .0.306 USEPA, 2007g 2.74E-1-03 

Cobalt 87.1 0.122 ^ USEPA,'2007g 1.06E+01 

Copper 887 0.515 USEPA, 2007g 4.57E+02 

Lead 760 ln(I)=0.807*ln(soil)^ 0.218' USEPA, 2007g 1.70E+02 

Manganese 1,680 ln(l)=0.682*ln(soil) - 0.809" USEPA, 2007g 7.05E+01 
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Table 4-5 
Maximum Estimated Terrestrial Invertebrate PCOPEC Concentrations 

SMC Facility 
Newfield, New Jersey 

Surface Soil PCOPECs 

Maximum 
Surface Soil. 

Concentratioh 
(mg/kg)' 

Soil to Earthworm BAF 
Bioaccumulation Factor (BAF) 

Source ^ 

Maximum 
Invertebrate 

Concentration 
(mg/kg)' 

Mercury 0.52 0.007. USEPA, 1999 •3.48E-03 
Nickel 3,360 0.003 USEPA, 1999 . I.IIE+Ol 
Selenium 0.62 ln(I)=0.733*ln(soil)-0.075" USEPA, 2007g 6.54E-01 
Vanadium 12,100 0.042 USEPA,2007g 5.08E+02 
Zinc 1,310 ln(I)=0.328*ln(soil) + 4.449 " USEPA, 2007g 9.01E+02 

Notes: 
' Maximum surface soil concentration from Table 2-4 

^ BAFs from Sample et al. (1988) represent geometric means. 

' Invertebrate concentrations presented on dry weight basis 

" Regression equation cited in source used to calculate plant concentration based on maximum suface soil concentration. 
Example Calculation - Lead Concentration (Eastem Storage Areas) 

- - ln(;i) = 0.807*ln(soil)"-L218 
• In (1) = (0.807* 5.802)-0.218 

. . In (I) = 4.682-0.218 -
1 = 86.9 mg/kg - . . 
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table 4-6 
Maximum Estimated Small Mammal PCOPEC Concentrations 

SMC Facility 
Newfield, New Jersey 

' Surface Soil PCOPECs 

Maximum 
Surface Soil 

Concentration 
(mg/kg)' 

Soil to Small Mammal BAF 
Bioaccumulation Factor (BAF) 

Source^ . ' 

Maximum Small 
Mammal 

Concentration 
(mg/kg)' 

Former Lagoon Area 

Antimony 6.50 M=0.001*50*CHi„" - USEPA, 2007g 3:25E-0I 

Chromium 51.4 ln(M)=0.7338*ln(S)-1.4599^ USEPA, 2007g- 4.18E-1-00 

Copper . 91.3 ln(M)=0.1444*In(S)+2.642' USEPA, 2007g 1.48E+01 

Lead 14.7 lii(M)=0.4422*ln(S)+0.076l' USEPA, 2007g 3.54E+00 

Manganese 408 0.0205 USEPA, 2007g 8.36E+00 

Nickel 179 In(M)=0.4658*hi(S)-0.2462' USEPA, 2007g 8.76E-1-00 

Vanadium 671 0.0123 USEPA, 2007g 8.25E+00 

Zinc 49 ln(M)=0.0706*ln(S)H-4.3632^ • USEPA, 20()7g I.03E-f02, 

Eastern Storage Areas 

Aroclor 1248 1.90 0.0015 Travis and Arms (1988) 8.9IE-03 . 

Aroclor 1254. 1.50 0.0065 - Travis and Arms (1988) 3.05E-02 

Antimony . - •' - 14 • M=0.001*50*CHiJ . ' - USEPA, 2007g 6.90E-OI 

Barium 683 . . M=0.00015*50*CHiW USEPA, 2007g - 4.67E-0I , 

Beryllium ,- .35.5 M=0.001*50*Gdi„" USEPA, 2007g • 8.00E-02, 

Cadmium 2.8 ln(M)=0.4723*ln(S)-1.2571^ USEPA, 2007g 4.63E-01 

Chromium 1,100 In('M)=0.7338*In(S)-1.4599^ • USEPA, 2007g 3.96E+01 

Cobalt 19.0 lii(M)=l .307*to(S)-4.4669^ USEPA, 2007g 5.39E-01 

Copper 342 ln(lyi)=0.1444*hi(S)+2.042* USEPA, 2007g 1.79E+01 

Lead .331 ln(M)=0.4422*ln(S)+0.0761^ USEPA, 2007g 1.40E-f0i 

Manganese • - 3,150 0.0205 USEPA, 2007g 6.46E+01 

Nickel 1,110, ln(M)=0.4658*ln(S)-D.2462' USEPA, 2007g 2.05E-1-01 

Vanadium 4,875 0.0123 USEPA, 2007g 6.00E+01 

Zinc 335 ln(M)=0.0706*ln(S) + 4.3632^ USEPA, 2007h 1.18E+02 

Southern Area 

Antimony 7.30 M=0.001*50*Crti„" . USEPA,2007g 3.65E-01 

Chromium - 102 In(M)=0.7338*ln(S)-l .4599* USEPA, 2007g 6.92E+00 

Lead 98.9' ln(M)=0.4422*ln(S)-K),0761* USEPA, 2007g 8i23E-+00 

Manganese 547 0.0205 USEPA, 2007g 1.12E+01 

Mercury. 0.52 0.020 USEPA, 1999 1.04E-02 

Nickel 189 ln(M)=0.4658*hi(S)-0.2462* USEPA, 2007g . :.8.98E-î 00 

Selenium 0.55 hi(M)=0.3764*to(S)-0.4158* USEPA, 2007g 5.27E-01 

Vanadium 1,810 0.0123 . USEPA, 2007g 2.23E+0I 
Zinc 476 ln(M)=0.0706*ln(S) + 4.3632^ USEPA, 2007g 1.21E+02 

Hudson Branch Wetland 

Antimony - 7:o ' M=0.001*50*GHi„" USEPA, 2007g 3.50E-01 
Barium 739 M=0.00015*50*C^i„" USEPA,. 2007g 5.04E-01 

Beryllium 60.1 M = 0 . 0 ( ) 1 * 5 0 * C H J USEPA, 2007g 1.35E-01 

Cadmium 5.3'. • ln(M)=0.4723*ln(S)-1.2571^ USEPA, 2007g 6.25E-0I 

Chromium 8,940 ln(M)=0.7338*ln(S)-1,4599^ USEPA, 2007g . I.84E+02 

Cobalt 87.1 1JI(M)=I .307*ln(S)-4.4669* USEPA, 2007g 3.94E-I-00 

Copper 887 ln(M)=0.1444'*ln(S>+2.042' . USEPA, 2007g 2.05E-t-01 

Lead 760 ln(M)=0.4422*In(S>+0.0761* USEPA, 2007g 2,03E-i-01 

• Manganese 1,680 0.0205 . USEPA, 2007g 3.44E+01 
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Table 4-6 
Maximum Estimated Small Mammal PCOPEC Concentrations 

SMC Facility 
Newfield, New Jersey 

Surface Soil PCOPECs 

Maximum 

• Surface Soil 

Concentration 

(mg/kg)' 

Soil to Small Mammal BAF 
Bioaccumulation Factor (BAF) 

Source ^ 

Maximum Small 
Mammal 

Concentration 
(mg/kg)' 

Mercury 0.52 0.020 USEPA, 1999 . I.04E-02 

Nickel 3,360 ln(M)=0.4658*lii(S)-0.2462* USEPA, 2007g 3.43E-1-0I 

Selenium 0.62 ln(M)=0.3764*ln(S)-0.4158* USEPA, 2007g 5.51E-0I 

Vanadium 12,100 0.0123 USEPA, 2007g ' 1.49E+02 

Zinc 1,310 ln(M)=0.0706*ln(S) + 4.3632^ USEPA, 2007g 1.30E+02 

Notes: 
1 Maximum surface soil concentration frorn Table 2-4 

^ Bioaccumulation Factors calculated from Travis and Arms (1988) where biotransfer factpr Log BTF = -7.6 + Log K v̂,. 

BAF = BTF multiplied by short-tailed shrew daily ingestion rate (0:027 kg/day). Converted to dry weight basis 

by dividing by % solids (0.32) of small mammals (USEPA, 1993)̂  

Log K,,„ values from EPI Suite (version 4.0) : 

' Small mammal concentrations presented on dry weight basis. 

" BAF value for this compound multiplied by concentration in diet {100% terrestrial invertebrates). Invertebrate 

concentrations from Table 4=5 . 

' Regression equation used to calculate small mammal concentration (M) based on maximum soil concentration (S). 

' BAF value for total mercury (USEPA, 1999). 
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Table 4-7 
Muskrat - Maximum Estimated PCOPEC Exposure Dose - Hudson Branch 

SMC Facility 
Newfield, New .Jersey ' ' 

Sediment PCOPEC 

Maximum • 
Sediment 

Concentration 
(rag/kg)' 

Maximum 
Aquatic 

Vegetation 
Concentration 

(mg/kg)' 

Maximum 
Surface Water 
Concentration 

(rag/L)' 

Food 
Ingestion 

Rate 

(kg/day)-" 

Sediment 
Ingestion 

Rate 

(kg/day)-' 

Surface 
Water 

Ingestion 
Rate 

(L/day)-" 

- Body 

Weight 

(kg)"', 

Area Use 

Factor" 

Temporal 
Use 

Factor". 

Aquatic Plant 
Exposure Oose 
(mg/kg/BW- , 

: -day)'' • 

Sediment 
Exposure Dose, 

, (mg/kg/BW-
day)' 

Surface Water 
Exposure Dose 
(rag/kg/BW-

day)' . 

Total Maximum 
Exposure Dose 

. (mg/kg/BW. 
day)'' • • 

SVOCs 
Phenol : 5,20E-01 • 2,69E+00 O.OOE+OO 0,0794 0,0019 0,130 1,35 • 1.00 1.00 . 1,58E-01 7,32E-04 0,OOE+00 - •1,59E-01 

Pesticides. ', 
4,4'-DDD 7,40E-02 . 1.14E-02 0,OOE+00 0.0794 0.0019 0.130 ' 1,35 ' 1.00 ' 1.00 6.73E-04 I,04E-04 • O.OOE+00 • 7,77E-04 • 
4,4'-DDE .4.60E-02 8,00E-03 0,OOE+00 0,0794 0,0019 0.130 1,35' 1.00 ,1,00 4,70E-04 . 6.47E-05 O.OOE+OO., 5,35E-04 
4,4'-DDT 5,10E-02 8,64E-03 0,OOE+00 0.0794 . 0,0019, 0,130 1,35 1,00 1,00 • .5,08E-04 -7.18E-05 • , 0,00E+00 -5,80E-04 . 

PCBs ; - , , , " • , 
Aroclor 1248 1.30E+00 • l,10B-02 ' 0,OOE+00 '. 0.0794 .0.0019 0,130 -1:35 • 1,00 i . 1.00; • 6;45E-04 1.83E-03 0,00E+00 2,47E-03 
Aroclor 1254 2,50E-01 8.95E-04 . O.OOE+OO 0.0794 . 0.0019 0,130 1,35 1,00 1.00 5.26E-05 3.52E-04 0, OOE+00 4.04E-04 

, Aroclor 1260 • 5,90E-01 .. • 3,7SE-04 . O.OOE+OO 0.0794 0,0019 0,130 1,35 ': 1,00 • 1.00 - • 2.22E-05 8.30E-04 0,OOE+00 8,53E-04 
Inorganics . • -

Antimonv : 2.70E+02^ • 7:53E+00 • O.OOE+00 , 0.0794 0,0019 0,130 • 1,35 1,00 1.00 4.43E-01 3.80E-01 0, OOE+00 8,23E-0r 
Arsenic . 7.76E+01 2.91E+00 3,20E-03. 0.0794 0,0019 0:130 - 1,35 1,00- 1.00 1.71E-01 ., 1.09E-01 3,08E-04 2,81E-01 
Barium 6.88E+02 1,07E+02 1,19E-01 0.0794 0,0019 - 0,130 1,35 . 1.00 i 1.00 6.31E+00 9.68E-01 I,I5E-02 7,29E+00. 
Bervllium • •2.28E+0: 5.82E+00 2,60E-03 0.0794 0,0019 0,130 1,35 1,00 1.00 3.42E-01 3:21 E-02 2,50E-04 3,74E-01 
Cadniium . 3.90E+00 I.31E+00 0,OOE+00 0,0794 0,0019 0,130 1.35 •1.00 ' 1.00 . 7:69E-02 5.49E-03 , O.OOE+OO 8,24E-02 
Chromium 1.57E+04 6,44E-t-02 1,01E-OI 0,0794 0,0019 • 0.130 . 1.35 1,00 1,00 3:79E+01 2.21E+01 9,73E-03 6,00E+01 
Cobalt 6.73E+01 5,05E-01 1,01 E-02 0,0794 0,0019 0.130 1,35 1,00 1,00 2.97E-02 9,47E-02 9.73E-04 l,25B-Oi--
Copper 6.11E+02 ,2,44E+01 2,32E-02 0,0794. 0,0019 0,130 • 1,35 1,00 1,00. I.44E+00 , 8,60E-01 . 2.23E-03 2.30E+00 , 
Lead 4.37E-)-02 8,02E+00 3,40E-03 0.0794 0.0019 0,130 1,35 1,00 1.00 4,72E-01 , . • 6.14E-01 3,27E-04 .- 1.09E+00 
Manganese . l,21E+03 9,56E-i-01 1,94E-01. 0,0794 0,0019 0,130 • 1,35 1,00 • , 1.00 5:62E+00 , 1,70E+00 '- l,87E-02 7.34E+00 
Merciirv 8,30E+00 3:11E-01 0,OOE+00 . 0,0794 0,0019 0,130 1,35 ' ,1,00 ' 1.00 • l,83E-02 • l,17E-02 , 0,00E+00 3.00E-02 
Nicicel - 1.09E+03 2.03E+01 l,92E-02 0.0794 0,0019 0,130 1.35 1,00 1;00 - l,19E+00 1.53E+00 1,85E.03 2.73E+00 
Selenium 7.20E+00 • 4,49E+00 4,40E-03 0,0794 0,0019 0.130 1.35. 1,00 • 1.00 2,64E-01 • l,01E-02 4,24E-04 2,75E-01 
Vanadium .4.87E+03 2.36E+01 • 4,I3E-01 0,0794 0,0019 , • 0,130 1.35 1.00 1.00 r,39E+00 6.85E+00 3,98E-02 8,28E+00 

'Zinc 7.67E+02 - .1.92E+02 2,87E-01 0,0794 0,0019 0,130 1.35 1,00 1,00 • 1,13E+01 1.08E+00 2,76E-02 •1,24E+01 

Notes: 

' Maximum sediment concentration from Hudson Branch (see Table 2-2), 

' Maximuni aqtiatic vegetation concentration from Table 4-2, 

' Maximum surface water concentration from Table 2-1, 

," from Table 4-1. . ^ , 

' Maximuni plant concentration • food iiigestion rate • area use factor • temporal use factor divided by body weight. 

' ' Maximum sediment concentration ' sediment ingestion rate * area use factor,* temporal use factor divided by body weight:. ', 

' Maximum surface water concentration * surface water ingestion rate * area use factor * temporal use factor divided by body weight. 

' Sum of niaximum vegetation, sediment and surface water exposure doses. , 1 . 1 , 
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Table 4-8 
Mallard - Maximum Estimated PCOPEC Exposure Dose - Hudson Branch 

SMC Facilify 

Newfield, New .Jersey 

Sediraent PCOPEC 

Maximum 
Sediment 

Ctinccntration 
(mg/kg)' 

Maximum 
Aq uatic 

Vegetation 
Concentration 

- (rag/kg)' • 

Maximum 
Surface Water 
Concentration 

(mg/L)' -

Food 
Ingestion 

Rate 

(kg/day)" 

Sediment 
Ingestion 

Rate 

(kg/day)-" 

Surface 
Water 

Ingestion 

Rate 

(L/day)" 

Body 

Weight 

' (kg)" 

Area Use 

Factor" 

Temporal 

Use 

Factor" 

Aquatic Plant 
Exposure Dose 

(mg/kg/BW-
day)' 

Sediment 
Exposure Dose 

(rag/kg/BW-
day)' 

Surface Water 
Exposure Dose 

(mg/kg/BW. 
day)' 

Total Maximum 
Exposure Dose 

(rag/kg/BW-
day)' 

SVOCs 
Phenol 5,20E-01, 2,69E+00 0,OOE+,00 • 0.0744 0.0015 .0.058 • 1.04 1,00 1,00_ 1,92E-01 ,7.50E-04. • . O.OOE+00 1.93E-01 

Pesticides . - ' 
4,4'-DDD 7,40E-02' , l,14E-02 ,. ,0,OOE+00 0.0744 0,0015 0.058 . 1.04 1,00' 1,00 8,I8E-04 . 1.07E-04 O.OOE+OO 9.25E-04 • 
4,4'-DDE 4,60E-02 8,00E-03 • 0,OOE+00 0.0744 . 0.0015 0.058 1,04 . 1,00 1.00 . 5.72E.04 6.63E-05 O.OOE+00 6.38E-04 
4,4'.DDT 5,10E-02 8,64E-03 0, OOE+00 • 0,0744 0.0015 0.058 1.04 , 1,00 ' 1.00 '6.18E-04 7.36E-05 O.OOE+OO . 6,92E-04, 

PCBs . . . . • • • . - • . .,-
Aroclor 1248 1,30E+00 l,10E-02 0: OOE+00 - 0,0744 0,0015 0,058 • 1.04 1,00 1.00 7,85E-04 l,88E-03 O.OOE+OO 2,66E-03 
Aroclor 1254 2,50E-OI , 8,95E-04 O.OOE+00 0.0744 0,0015 0,058 1,04 1.00 1.00 6,40E-05 3,61E-04 0; OOE+00 4,25E-04 
Aroclor 1260 5:90E-01 3,78E-04 O.OOE+00 0.0744 0,0015 0,058 1,04, 1,00 , 1.00 2,70E-05 8,5 IE-04 • O.OOE+00 . 8,78E-04 

Inorganics , i 
,Antimonv, 2,70E+02 . 7,53E+00 O.OOE+OO 0.0744 0,0015 0,058 1,04 1,00 1.00 5,38E-01 - 3,89E-01 O.OOE+OO 9,28E-01 
Arsenic 7.76E+0I 2,9IE+00 , 3.20E-O3 • 0,0744 0,0015 0,058 1,04 . 1,00 1.00 2,08E-01 1,12E-01 . 1.78E-04 3,20E-01. 
Barium 6.88E+02 1,07E+02 1,19E-01 0,0744 0,0015 0,058 1,04 1.00 '1.00 , 7,68E+00 9,92E-01 6.64E-03 8.68E+00 
Bervllium - 2.28E+01 , 5,82E+00 • • 2.60E-03 0,0744 • 0,0015 • • 0,058 1:04 • 1,00- ' : 1,00 , ••• 4.16E-01 • • 3,29E-02 " I.45E-04 4.49E-01 
Cadmium 3.90E+00 l,31E+00 O.OOE+OO 0,0744 0,0015 0,058 1,04 • 1,00 , 1,00 9.35E-02 . 5,63E-03 O.OOE+OO 9,92E-02 
Chromiiim 1.57E+04 6,44E+02 I.OlE-01 0,0744 0,0015 0,058 - 1,04 1,00 , ,1.00 4.60E+01 . 2,26E+01 5,63E-03 6,87E+01 -
Cobalt . ,6.73E+01 5,05E-0r l.OlE-02 , 0,0744 0,0015 . 0,058 . 1,04 1,00 • 1.00 3.61E-02 9,71E-02 • 5,63E-04 I,34E-01 
Copper , 6,llE+02. 2,44E+0! •2.32E-02 0,0744 0,0015 -. 0.058 ,.1,04 1,00 I.OO 1.75E+00 , 8,81 E-01 l,29E-03 2,63E+00 
Lead 4;37E+02 . . 8,02E+00 3.40E-03 0.0744 0,0015 • 0.058 1,04 1,00 1,00 ,5,74E-01 6,30E-01 l,90E-04 l;20E+00, 
Manganese '.1-.21E+03 9,56E+01 1.94E-01 , . 0,0744 0,0015 0,058 1.04 1,00 il,00 6,84E+00 l:75E+00 l,08E-02 8,59E+00 
Mercury 8.30E+00 3,1.IE-0I 0,OOE+OO 0,0744 , 0.0015 0.058 1.04 1,00 . 1.00 , 2,23E-02 l,20E-02 0,OOE+00 3,42E.02 
Nickel 1.09E+03 - 2,03E+01 I,92E-02 0,0744 0.0015 0.058 1.04 1:00 '1.00 1.45E+00 l,57E+00 l,07E-03 3:02E+00, 
Selenium • 7.20E+00 , 4.49E+00 4,40E-03 ,, 0,0744 0.0015 • 0.058 1,04 1,00 , . 1.00 3,21E-01 . I.04E-02 .2,45E-04 . 3,32E-01 
Vanadium 4,87E+03 , 2.36E+01 , : 4.13E-OI ^ 0.0744 0,0015 0,058 1,04 • 1,00 1.00 • l,69E+00 , 7,02E+00 2.30E-02 . 8:74E+00 

, Zinc 7,67E+02 1,92E+02 2,87E-01 0.0744 0.0015 .0.058 1,04 1,00 , 1.00 1,37E+01 l.UE+OO l,60E-02 1,48E+01 

Notes: 

' Maxirhum sedinient concentration.from Hudson Branch (see Table 2-2),' ' , • i • . ' 

^ Maximum aquatic vegetation concentration from Table 4-2, 

' Maximum surface water concentration from Table 2-1. 

"from Table 4-1. 

' Maximum plant concentration * food ingestion rate * area use factor * temporal use factor divided by body weight. ' 

° Maximum sediment concentration * sediment ingestion rate * area use factor * temporal use factor divided by body weight. 

' Maximum surface water concentration • surface water ingestion rate * area use factor * temporal use factor divided by body weight. 

* Sum of niaximum vegetation, sediment and surface water exposure doses. 
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Tabic 4-9 
Little Brown Bat - Maximum Estimated PCOPEC Exposure Dose - Hudson Branch 

SMC Facility 
Newfield, New Jersey 

Sediment PCOPEG 

Maximum 
Aquatic 

Invertebrate 
Concentration 

(mg/kg)' 

Maximum 
Surface Water 
Concentration 

(mg/L)' 

Food 
Ingestion 

Rate 
(kg/day)' 

Surface 
Water 

Ingestion 

Rate 

(L/day)' 

Body 

Weight 

(kg)' 

Area Use 
Factor' 

Temporal 
; Use 
Factor' 

Aquatic 
Invertebrate 

Exposure Dose 
(mg/kg/BW-

day)" 

Surface Water 
Exposure Dose 

(mg/kg/BW-
day)-' 

Total Maximum 
Exposure Dose 
(mg/kg/BW-

day)' 

SVOCs 
Phenol 1 4.60E-01 | O.OOE-HOO .| 0,0016 | 0,001 | 0,0075. | I.OO | 1.00 | .9.82E-02 | O.OOE+OO | 9.82E-02 

Pesticides 
4,4'-DDD 6:26E-01 0,OOE-+-00 ' 0.0016 0.001 0,0075 1,00 • 1,00 l',34E-01 ' O.OOE+00 1,34E-01 " 
4,4'-DDE • . 9.15E-02 0,OOE-*-00 0.0016 •0.001' , 0,0075 1,00 1,00 l,95E-.02 O.OOE+OO 1.95E-02 
4,4'.DDT • - ' 4.59E.02 ,. O.OOE+OO 0.0016 0,001 0,0075 1,00' 1,00 9.78E.03 O.OOE+00 9,78E.03 

PCBs 
Aroclor 1248 l,34E+00 O.OOE+OO .0.0016 , 0,001 0,0075 1,00 1,00 •. 2.86E.01 . O.OOE+00 2.86E.01 
Aroclor 1254 . - 2.58E-0I O.OOE+OO 0.0016 0,001 0,0075 1,00 , 1,00 5,50E-02 . O.OOE+00 , 5,50E.02 
Aroclor 1260 6,08E.01 O.OOE+OO 0.0016 0,001 ' 0,0075 1,00 1,00 l,30E.Ol ' 0,00E+00 • 1,30E.01 

Inorganics . ' 
Antimony 2,70E+02 ,- 0,OOE+00 0.0016 0,001 0,0075 1,00 1.00 ' 5,76E+01 ,0,OOE+00 5.76E+01 
Arsenic 9,86E+00 3,20E-03 0.0016 0,001 • 0,0075 1,00 1.00 2,10E+00 4,27E-04 2,1 OE+00 
Barium 6,88E+02 L19E.01 0.0016 0,001 , 0,0075 1,00 , 1,00 1.47E+02. I,59E-02 ' 1.47E+02 
Beryllium 2,28E+01 2,60E-03 . 0.0016 0:001 0,0075 1,00 1,00 4,86E+00 3,47E.04 4.86E+00 
Cadmium 2,81E+00 . O.OOE+OO 0.0016 -0,001 0,0075 . 1.00 ; 1.00 5,99E-01 0,OOE-fOO S.99E.01 
Chromium • l,04E+03 . 1,01E-01 0.0016 0,001 • 0,0075 1.00 1.00 2,21E+02 1.35E.02 2,21E+02 
Cobalt 6,73E+01 1,01 E-02 0.0016 0,001 0,0075. 1.00 1.00 L44E+0I • 1.35E-03 1.44E+01 
Copper . 7,30E+01 . . 2;32E-02 • 0,0016 • 0,001 •0,0075 . LOO^' •• -LOO' - • 1,56E+01 • • 3.09E-03 ' • 1,56E+01 
Lead 2,88E+01 3.40E-03 0,0016 - 0,001 0,0075 , 1.00 1.00 6,15E+00 4.53E.04 6.15E+00 
Manganese 1.21E+03 . I.94E-0r 0.0016 0,001 0,0075 I.OO'/ 1.00 • 2,58E+02 2.59E.02 2.58E+02 
Mercury • 8,97E+00 O.OOE+OO 0.0016 0,001 0,0075 • 1.00 ' 1.00' 1.91E+00 O.OOE+OO .l,91E+00 

. Nickel - l,46E+02 1.92E.02 .0.0016 0,001 ,0,0075 1.00 1.00 3,12E+01 . 2.56E.03 3.12E+01 
Selenium .7,20E+00 4.40E-03 0.0016 0,001 0,0075 1,00 • 1.00 1.54E+00 . 5,87E.04 . l,54E+00 
'Vanadium 4,87E+03 4.13E'-01 0.0016 0,001 ,0,0075 1,00 1.00 1.04E+03 5,51E-02 1.04E+03 ' 
Zinc 6.44E+02 2.87E-0I 0.0016 0,001 0,0075 1,00 1:00 1.37E+02 '3,83E-02 l,37E+02 

Notes: 

Maximum aquatic invertebrate concentration from Table 4^. 

' Maximum surface water concentration from Table 2.1. • 

' from Table,4-1, , •' ' ,' . , 

" Maximum aquatic invertebrate concentration.* food ingestion rate * area use factor * temporal use factor divided by body weight. 

' Maximum surface water concentration * surface water ingestion' rate * area use factor * temporal use factor divided by body weight, 

'' Sum of maximuni aquatic invertebrate and surface water exposure doses. 
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Table 4-10 
Tree Swallow - Maximum Estimated PCOPEC Exposure Dose - Hudson Branch 

SMC Facility 
. Newfield, New Jersey 

Sediment PCOPEC 

Maximum 
Aquatic 

Invertebrate 
Concentration 

(mg/kg)' 

Maximum 
Surface Water 
Concentration 

. (mg/L)' . 

Food 
Ingestion 

Rate 

(kg/day)' 

Surface 
Water 

Ingestion 

Rate 

(L/day)' 

Body 
Weight 

(kg)' 

Area Use 

Factor' 

Temporal 
Use 

Factor' 

Aquatic 
Invertebrate 

Exposure Dose 
(mg/kg/BW-

day)" 

Surface Water 
Exposure Dose 

(mg/kg/BW-
day)' 

Total Maximum 
Exposure Dose 

(mg/kg/BW-
day)' 

SVOCs 
. Phenol 4,60E-01 0, OOE+00. 0,0116 0.004. 0,0210 1,00 1.00 2.54E.01 ' 0,00E+00 ' 2,54E.0I 
Pesticides - , ' 

4,4'.DDD 6,26E-01 0,00E+00 0.0116 0.004 •0,0210 1,00 1.00 - 3.46E.01 0,00E+00 . 3,46E.01 
4,4'-DDE - ' . ' 9,15E.02. 0,0OE+OO 0.0116 0,004 0,0210 1,00 , 1.00 5.06E-02 0,OOE+00 5,06E-02 
4,4'-DDT . . . 4,59E-02 ' ' 0, OOE+00 : 0.0116 0,004 0,0210 1,00. 1.00- 2,53E-02 . 0,O0E+00 2,53E-02 , . 

PCBs 
Aroclor 1248 l,34E+00 0:OOE+00 0.0116 0,004 0,0210 1.00 - 1.00 :. 7.40E-01 0,OOE+00 • 7.40E-01 
Aroclor 1254 2,58E.0L , aooE+00 0.0116 0,004 0,0210 1.00 1.00 1.42E-01 •0, OOE+00 L42E-01 
Aroclor 1250 •6,08E-01 • 0,00E+00 0.0116 0,004 0,0210 1.00 I.OO 3.36E-01 0,00E+00 3.36E.01 

Inorganics 
Antimony 2.70E+02 0,00E+00 - 0.0116 0,004 0.0210, 1.00 1.00 L49E+02 0,00E+00 • 1.49E+02 
Arsenic 9.86E+00 3',20E-03 0.0116 0,004 0,0210 1.00 1.00 5.44E+00 6,10E-04 5.44E+00 
Barium 6.88E+02 ,I,19E.01 0.0116 0,004 0.0210 1.00 1.00 3.80E+02 2,27E-02 3.80E+02 
Beryllium , 2,28E+01 , 2,60E-03 0.0116 0,004 0.0210 1.00 1.00 - 1.26E+0L • , 4,95E-04 1.26E+01 
Cadmium 2,81E+00 OOOE+OO . •0.0116 ' 0,004 0.021O 1.00 • LOO , 1.55E+00 0,00E+00 1.55E+00 
Chroi-niui-n 1,04E+03 1,01E-01 0.0116 0,004 o:o2io •1.00 LOO 5.72E+02 l,92E-02 5.72E+02 

, Cobalt 6,73E+01 1,0IE.02 0.0116 0,004 0.0210 •I.OO' 1.00 •3.72E+01 1,92E.03 • 3.72E+01 
Copper , 7,30E+01 • 2,32E.02 0.0116 0,004 0.0210 1.00 1.00 4.03E+01 . 4.42E.03 4,03E+01 
Lead :2,88E+01 3,40E.03 0.0116 0.004 •0.0210- . 1,00 1.00, 1,59E+01 6.48E.04 1.59E+01 

. ,Mang-anese l,21E+03 1,94E-01 0.0116 0.004 0,0210 1,00 LOO - 6.68E+02 3.70E.02 6.68E+02 
Mercury, 8,97E+00 0,OOE+00 0.0 M 6 0.004 0,0210 1,00 • -LOO 4,96E+00 O.OOE+OO 4.96E+00 . 
Nickel .l,46E+02 1,92E.02 0.0116 0.004 0,0210 1,00 1,00 8,07E+01 3.66E.03^ 8,07E+01 
Selenium 7,20E+00 4;40E.03 0.0116 0,004 0,0210 1,00 1.00 3.98E+00 8.38E.04' 3.98E+00 
Vanadium 4,87E+03 . .4.13E-01 •. ,0.0116 0,004 , ,0,0210: ; 1.00 ,' ,,, LOO . ,,, 2,69E+:03 , , •7,87E-02 , 2.69E+03 
Zinc . 6,44E+02 2,87E.0I 0.0M6 0,004 0,0210 1,00 1.00 3.56E+02 5,47E-02 3:56E+02 

Notes: 
• 1 

Maximum aquatic invertebrate concentration from Table 4-4. • ' ' -

Maximum surface water concentration from Table 2-1. 

from Table 4-1. . 

Maximum aquatic invertebrate concentration * food ingestion rate * area use factor * temporal use factor divided by .body weight. 

Maximum surface water concentration * surface water ingestion rate * area use factor * temporal use factor divided by body weight. 

Sum of maximum aquatic invertebrate and surface water exposure doses. 
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Table 4-n 
Mourning Dove - Maximum Estimated PCOPEC Exposure Dose . Terrestrial/Wetland Habitats 

SMC Facility 
Newfield, New Jersey 

Surface Soil 
PCOPECs 

Maximum 
Surface Soil 

Concentration 
(•ug/kg)' 

Maxiraum 
Terrestrial 
Vegetation 

Concentration' 
(rag/kg)' 

Maximum 
Surface Water 
Concentration 

(mg/L)' 

Food 
Ingestion 

Rate, 

(kg/day)-* 

Surface 
Soil 

Ingestion 

Rate 

(kg/day)" 

Surface 
Water 

Ingestion 

Rate 

(L/day)'' 

Body 
Weight 

(kg)" 

Area Use 

Factor" 

Temporal 

'.Use 

Factpr" 

Terrestrial Plant 
Exposure Dose 
(mg/kg/BW. 

day)' 

Surface Soil 
Exposure Dose 

(mg/kg/BW-
day)' 

Surface Water 
Exposure Dose 

(mg/kg/BW. , 
day)' 

Total Maximum 
Exposure Dose 
(mg/kg/BW. 

day)" 

Former Lagoon Area 
Antimony 6,50E+00 2,28E-0I O.OOE+OO 0,0166 0,0015 0,119 0,120 , 1.00 1,00 3,16E-02 • 8.13E-02 . O.OOE+OO 1,13E-01 ' 

, Chromitmi . 5,14E+01 • 2,llE+00 I.OIE-Ol 0,0166 0.0015 0,119 0,120 1,00 1,00 2,92E-01 6,43E-01 1. OOE-01 l,03E+00 

Copper 9,13E+01 1,15E+01 . 2.32E-02 0,0166 0,0015 0,119 •0,120 1,00 ' 1,00 1,60E+00 l,I4E+00 2.30E-02. - 2,76E+00 • 

Lead •1.47E+01 • I,20E+00 3.40E-03 0.0166 0.0015 0,119 0,120 1,00 1,00 1,66E-01 . 1,84E-01 3.37E-03 3,53E-01 

Manganese 4,08E+02 • 3,22E+01 1.94E-01 0.0166 0.0015 , 0,119 0,120 1,00 - 1,00 4,46E+00 - 5,10E+00 1.92E-01 9,7SE+00 

Nickel 1.79E+02 5,24E+00 1.92E-02 0.0166 0.0015 0,119 •0,120 1.00 1,00 7,25E-01 2.24E+00 1.90E-02 2.98E+00 

Vanadiuni 6:71E+02 • 3.25E+00 4.13E-01 0.0166 0.0015 0,119 0,120 I.OO 1,00 , 4,50E-01 8,39E+00 4.10E-01 9.25E+00 

Zinc 4.89E+0: 4,17E+01 • 2.87E-0I 0,0166 0,0015 0,119 • 0,120 1.00 . 1,00 5,77E+00 • ' 6:11E-01 2,85E-01. 6.66E+00 

Eastern Storage Area s 
Aroclor 1248 1.90E+00 l:60E-02 O.OOE+OO 0,0166 0,0015- 0,119 0,120 1,00 1.00 2,22E-03 2.38E-02 O.OOE+OO 2.60E-02 

Aroclor 1254 l,50E+00 5,37E-03 O.OOE+00 0,0166 0,0015 0,119 0,120 , 1,00 1.00 7,43E-04 l,88E-02 O.OOE+OO 1.95E-02 

Antimony 1.38E+0I 4,63E-0I • O.OOE+OO 0,0166 0,0015 0,119 0.120 1,00 1.00 6.40E-02 . 1.73E-01 0,OOE+00 2.36E-01 

Barium 6,83E+02 , , l,07E+02 1.19E-01 0,0166 0,0015 0,119 0.120 1,00 1.00 1,47E+01 . 8.54E+00 1,18E-01 2.34E+01 

Beryllium 3,55E+01 8,05E+00 - 2.60E-03 0,0166 , , 0,0015 0,119 0,120^ 1.00 1.00 I.lIE+00 ' 4,44E-01 2,58E-03 l,56E+00 

Cadmium 2,80E+00 l,09E+0O O.OOE+OQ- 0,0166 0,0015 0,119 0,120 1.00 . • 1.00 1,51E-01 . 3,50E-02 - 0,OOE+00 1,86E-01 

Chromium l,10E+03 4,51E+01 l.OlE-01 0,0166, ' 0,0015 0,119 0.120 . 1,00 , 1.00 6,24E+00 1,38E+01 1, OOE-01 2,01 E+01 

Cobalt 1.90E+01 1,43E-01 1,01E-02 0,0166 0,0015 0,119 0.120 1,00 1.00 I,97E-02 2,38E-01 1,OOE-02 2,67E-01 

Copper 3,42E+02 1,94E+01 . 2.32E-02 , 0,0166 0.0015 0,119 0.120, 1,00 . 1.00 2,69E+00 , 4,28E+00 2,30E-02 , 6,99E+00 • 

Lead 3,31E+02 6,87E+00 , 3,40E-03 0,0166 0.0015 . 0,119 0,120 , 1,00 . 1.00 9,50E-01 . 4,14E+00 3,37E-03 5,09E+00 

Manganese 3,15E+03 2,49E+02 • . 1.94E-0I. . 0,0166 0,0015- 0,119 . 0,120 1,00 • I.OO 3,44E+01 3,94E+01 • I,92E-01 7,40E+01 

-Nickel. • l,llE+03 2,05E+01 1.92E-02 0,0166 0,0015 0,119 0,120 1,00 •' 1.00 2.84E+00 1,39E+01 l,90E-02 1,67E+01 

Vanadium 4,88E+03 2,36E+ftr . 4.13E-OI 0,0166 0,0015 0,119 0,120 1,00 1,00 3.27E+00 6,09E+01 4,1 OE-01 6,46E+01 

Zinc 3.35E+02 l,21E+02 2.87E-01 0.0166 0,0015 0,119 0,120 1,00 ,1,00 1.67E+01 4,19E+00 2.85E-01 2,V2E+01 
Southern Area 

Antimony. .7.30E+00 • 2,55E-01 O.OOE+OO 0.0166 0,0015 0.119 0,120 , 1,00 1,00 • • 3,52E-02 , 9,13E-02 . 0,00E+00 1,26E-01 

Chromium - 1.02E+02 4,18E+00 l.OlE-01 0.0166 0,0015 0,119- 0,120 - • 1,00 • . - 1,00. 5:79E-01 • . 1.28E+00 1.OOE-01 l,95E+00 

Lead , . 9.89E+01 3,49E+0O .3.40E-.03, • .0.0166 0,0015 0,119 0,120 • 1,00 • 1.00 • 4,82E-01 1.24E+00 . 3.37E-03 l,72E+00 • 

Manganese • 5.47E+02 • 4,32E+01 1,94E-01 0.0166 0,0015 . 0.119 . 0.120. 1,00 1.00 5,98E+00 6,84E+00 L92E-01 1,30E+01 
Mercurv 5.2OET01 l,95E-02 0,O0E+00 0.0166 0,0015. 0,11,9 • 0,120 1,00 1.00 2,70E-03 6,50E-03 O.OOE+00 9,20E-03 -. 

Nickel. ' I.89E+02 5,46E+00 1.92E-02 0.0166 0.0015 o: 119', . 0.120 1,00 1,00 7.56E-0! 2,36E+00- . I,90E-02 3.14E+00 

Selenium- 5.50E-01. •~ 2,63E-01 4.40E-03 0:0166 0.0015 0:iI9 - 0,120 1,00 . LOO- 3,63E-02 6,88E-03-, ,436E-03 4,76E-02 

Vanadium 1.81E+03 • 8,78E+00 413E-01 •: 0.0166 0.0015 0,119 0,120 • 1.00 LOO 1.21E+00 2,26E+01 410E-01 • 2,42E+01 
Zinc 4.76E+02 l,47E+02, , 2,87E-01 0.0166 , 0.0015 0.119 . 0.120 1,00 1,00 2,03E+0r 5,95E+00 2,85E-0V 2,65E+01 

Hudson Branch Wetland . , 
Antimony 7.00E+00 - 2,45E-01 O.OOE+OO . • 0.0166 0.0015 . 0,119, 0,120 , 1,00 , M.OO , , 3,38E-02- . , 8,75E-02- O.OOE+00 1,21E-01 . 
Barium 7.39E+02 l,15E+02 1.19E-01 0.0166 0,0015 0,119 0,120 1,00 , 1.00 1,59E+01 ,9,24E+00 L18E-0r • 2,53E+01 
Bervllium 6,01E+01' L19E+01 2.60E-O3 0.0166 0,0015 0,119 . 0,120 1,00 1.00 -.l,64E+00 7,51E-01 2.58E-03 2,39E+00 
Cadmium 5.30E+O0 l,55E+00 O.OOE+OO 0.0166' 0,0015 0.119 0,120 LOO '1,00 - 2,14E-01 6,63E-02 O.OOE+OO 2,80E-01 
Cliromium 8,94E+03 3.67E+02 I.OIE-O) 0.0166 0,0015 0.119 , 0,120 . 1,00 1,00 5,07E+01 l,12E+02 1.OOE-01 •1.63E+02 

Cobalt 8,71E+01 6,53E-01 l.OlE-02 0.0166 0,0015 0,119 0.120 1,00 1,00 9,04E-02 I,09E+00 1.OOE-02 , 1.19E+00 
CoDper 8,87E+02 • 2,83E+01 2.32E-02 0.0166 0,0015 0,119 - 0.120 1,00 1,00 3.91E+00 l.llE+01 2.30E-02 1,50E+01 
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• Table 4 . i r 
Mourning Dove - Maximum Estimated PCOPEC Exposure Dose • 

SMC Facility 
Newfield, New Jersey 

Terrestrial/Wetland Habitats 

Surface Soil 
PCOPECs 

Maximum 
Surface Soil 

Concentration 
(mg/kg)' 

Maximum 
•fcrrestrial 

. Vegetation 
Concentration 
• (mg/kg)' 

Maximum 
Surface Water 
Concentration 

(mg/L)' 

Food 
Ingestion 

Rate 

(kg/day)"' 

Surface 
Soil 

Ingestion 

Rate 

(kg/day)" 

Surface 
Water 

Ingestion 
Rate , 

(L/day)" 

Body , 

Weight 

(kg)" 

Area Use 

Faetor" 

Temporal 
Use 

Factor" 

Terrestrial Plant 
Exposure Dose 
(mg/kg/BW-

day)' 

Surface Soil 
Exposure Dose 
(mg/kg/BW-

day)' 

Surface Water 
Exposure Dose 
(mg/kg/BW. 

day)' 

Totaj Maximum 
Exposure Dose 
(mg/kg/BW-

day)' 

Lead 7,60E+02 : 1.09E+01 3.40E-03- 0.0166 0,0015 0,119 0,120 1,00 1,00 L51E+00 • 9,50E+00 , 3,37E-03 l.lOE+01 
Manganese l,68E+03 1.33E+02 • 1.94E-01 . 0.0166 0,0015 0,119 , 0,120 1,00 1,00 i.84E+01 2,10E+01 L92E-01 3.96E+01 
Mercury 5,20E-01 1.95E-02 O.OOE+OO 0.0166 0,0015 0,119 0,120 • 1,00 • 1,00 2.70E-03 6,50E-03 0,00E+00. 9.20E-03 • 
Nickel 3,36E+03 4,70E+01 1.92E-02 • .0,0166 0,0015 0,119 0,120 1,00 1,00 6,50E+00 4,20E+01 1.90E-02 4.85E+01 
Selenium 6.20E-0I • 3,O0E-01 4.40E-03 0,0166 0,0015 0,119 0:120 1,00 : 1,00 4,15E-02 7,75E-03 , 4.36E-03 5,36E-02 
Vanadium l,21E+04 5,87E+01. 413E-01 0,0166 0,0015 0,119 0,120 ,1,00 ., LOO 8,12E+00 l,51E+02 4.1 OE-01 l,60E+02 
Zinc 1.31E+03 2.58E+02 2.87E-01 0,0166 0,0015 0,119 0,120 1,00 1.00 3,56E+01 1,64E+01 2.85E-01 5,23E+01 

Notes: 

' Maximum surface soil concentrations from Table 2-4, 

' Maximum terrestrial vegetation concentrations from Table 4-3, 

Maximum surface water concentration from Table 2-1. 

" from Table 4-1. 

^ Maximum plaiit concentration * food ingestion rate * area use factor * temporal use factor divided by body weight. 

' Maximuni surface soil concentration * surface soil ingestion rate * area use factor • temporal use factor divided by body weight:. i 

' Maximum surface water conceniration • surface water ingestion rale * area use factor • temporal use factor divided by body weight. 

" Sum of maximum vegetation, surface soil and surface water exposure doses. -
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White-Footed Mouse 
Table 4-12 

• Maximum Estimated PCOPEC Exposure Dose - Terrestrial/Wetland Habitats 
SMC Facility ' . ' 

Newfield, New Jersey , . . ' 

Surface Soil 
PCOPEGs 

Maxiraum 
Surface Soil 

Concentration 
(mg/kg)' 

Maximura 
Terrestrial 
Vegetation 

Concentration 
(mg/kg)' 

Maximuin 
Surface Water 
Concentration 

(mg/L)' 

Food 
Ingestion 

Rate 

(kg/day)" 

Surface 
Soil 

Ingestion 
Rate 

(kg/day)". 

Surface 
Water 

Ingestion 
Rate 

(L/da>l" 

Body 

Weight 

(kg)" 

Area Use 

Factor'' 

Temporal 

Use 

Factor" 

Terrestrial Plant 
Exposure Dose 

(mg/kg/BW-
day)' 

Surface Spil 
Exposure Dose 
(mg/kg/BW. 

. day)' 

Surface Water 
Exposure Dose 

(mg/kg/BW. 

day)' 

Total Maximum 
Exposure Dose 

(mg/kg/BW-
day)' 

Former Lagoon Area 
Antimony 6.50E+00 2,28E-01 ' OOOE+OO • 0.0030 0,0001 0.007 . 0,022 . 1.00 1.00 3.11E-02' 1.77E-02 0,OOE+00 4.89E-02 

- Chromium 5.14E+01 ,2,nE+00 „. l.OlE-01 0.0030 0,0001 0.007 0.022 1,00 . 1.00 2.87E-01 1.40E-01 3,21E-02 4,60E-01 

, Copper .9.13E+01 •1,15E+01 • 2.32E-02 0.0030 0,0001 0.007 0,022 1,00 1.00 •1.57E+00 2,49E-01 7,38E-03 , l,83E+00 

Lead 1,47E+01 • 1,20E+00 . 3,40E-03 0.0030 0,0001 0,007 0,022 1,00 ' . 1,00 - 1.63E-01 4,01E-02 L08E-03 2,04E-01 

Manganese • 4,08E+02 . 3.22E+01 ', ' 1,94E-01 0.0030 0,0001 0,007 ' 0,022 1,00 1,00 4.40E+00 , ' 1,11E+00' 6,17E-02 , • 5,57E+00 

Nickel l,79E+02 5,24E+00 l,92E-02 0.0030 0,0001 0,007 0,022 1,00 1,00. 7,15E-01 4,88E-0! 6,llE-03 , l,21E+00 

Vanadium 6,71E+02 3,25E+00 4,13E-01 0.0030 , 0,0001 • 0,007 " 0,022 1,00 1,00 4,44E-01 I,83E+00 I,31E-01 2,41E+0O , 

Zinc 4,89E+01 4,17E+0I 2,87E-01, 0.0030 0,0001. 0,007 0,022 1,00 1,00 5,68E+00 ', 1,33E-01 ' 9,13E-02 - 5,91E+00 

Eastern Storage Area s • ' 
Aroclor 1248 l,9,0E+00 l,60E-02 0,OOE+00 0.0030 0,0001 0,007 0,022 1:00 , 1,00 2,19E-03 , , 5,18E-03, O.OOE+00 ' 7,37E-03 

Aroclor 1254. !,50E+00 . 5,37E-03 0,OOE+00 0.0030 0,0001 0,007 0,022 1,00 1,00 7,32E-04 4,09E-03 O.OOE+OO 4,82E-03 

Antimonv 1,38E+01 4,63E-01 0,OOE+00 • 0.0030 , 0,000 L 0,007 0,022. 1,00 , 1,00 . 6,31E-02- 3,76E-02 O.OOE+OO LOIE-Ol-

Barium 6,83E+Q2 l,07E+02 1,19E-01 0,0030 0.0001 0,007 , 0,022 1,00 1,00 • 1,45E+01 l,86E+00 3.79E-02. 1,64E+01 • 

Beryllium , 3.55E+01 8,05E+00 • 2,60E-03 0,0030 0.0001 0,007 0,022 1,00 • 1,00 1,1 OE+00 9.68E-02 8,27E-04 l,20E+00 

Cadmium 2,80E+00 1,09E+00 0,OOE+00 . • 0,0030 0,0001 0,007 0,022 1,00 - I.OO 1,49E-01 7,64E-03 0, OOE+00 1,56E-0I 

Chromium l.lOE+03 4.5IE+01 l,0IE-Ol 0,0030 0,0001 0,007 0,022 1.00 1,00 , 6,I5E+00 3.00E+00 ' 3,21E:02 9,18E+00 

Cobalt, . . 1.90E+01 1,43E-01 1,01 E-02 0,0030 0,0001 0,007 0,022 1.00 :i,oo • l,94E-02 , 5.18E-02 3.21E-03 7,45E-02 

Copper 3,42E+02 , 1.94E+01 2,32E-02 0.0030 0,0001 0,007 0,022 1,00 1,00 2,65E-i-00 9,33E-01 . ' 7.38E-03 3.59E+0a 

Lead . 3,31E+02 6.87E+00 3,40E-03 0.0030 0,0001 0,007 0,022 1.00 1,00 .9.37E-01 ,9,03E-01 1.08E-03 1.84E+00 

Manganese ,3,15E+03 . . ,2,49E+02 • , I,94E-01 0.0030 0,0001 0,007. . 0,022 1,00 ' : LOO . 3.39E+01 8,59E+00 6.17E-02 426E+01 

Nickel 1,1 lE+03 2,05E+01 l,92E-02 0.0030 0,0001 0.007 ,0,022 • 1,00 .1,00 2.80E+00 3,03E+00 6.11E-03 5.83E+00 

- Vanadium "" 4.88E+03 2,36E+01 , 4,13E-01 0.0030 0,0001 0.007 . 0,022 • 1.00 1,00 3.22E+00 1,33E+01 1.31E-01 1,67E+01 

Zinc 3.35E+02 l,21E+02 2,87E-01, 0.0030: 0,0001 ' 0.007 0.022 1.00 .1,00 1.65E+01 9,14E-01 9.13E-02 1.75E+01 

Southern Area 
Antimonv 7,30E+00 2,55E-01. o;ooE+oo 0.0030 0,0001 0.007 0.022 1,00 1,00 . 3,47E-02 l,99E-02 O.OOE+00 5,46E-02-, 

Chromium • ••• I,02E+02 4,18E+00-„ 1,01E-01 0.0030 0,0001 0.007 - 0.022 'LOO ' 1,00 , 5.70E-01 " 2,78E-01 3.21E-02 8.81E-01 

. Lead 9,89E+01 . 3,49E+00 • 3,40E-03 0.0030 0:0001 0.007 0,022 •. 1,00 . 1.00 4:76E-01 2,70E-0I 1.08E-03 . 7,46E-01 

Manganese - 5,47E+02 4,32E+01 1,94E-01 0.0030 0,0001^ 0.007 0.022, . M.OO • 1.00 5.89E+O0 l,49E+00 6.17E-02 7:45E+00 . 

Mercurv . " 5,20E-0L l,95E-02 0,OOE+00 0,0030 0,0001 ' 0.007 0,022 1.00 1.00 2,66E-03 l,42E-03 OOOE+OO 4,08E-03 

.-Nickel l,89E+02 5,46E+00 : l,92E-02 0,0030 0,0001 0.007 0,022 1.00 1.00 7,45E-01 5,15E-01 6,11 E-03 •l:27E+00 

Selenium S,50E-01 - 2,63E-01 ,440E-03 0,0030 0,0001 0.007 0,022 1.00 " •1.00 3,58E.02 , ,l,50E-03 l,40E-03 3,87E-02 

Vanadium l,81E+03 8,78E+00 4,13E-01 0,0030 0,0001 0.007 0,022 .1,00 LOO L20E+00 - 4,94E+00 L31E-01 6,26E+00 

Ziric 4,76E+02 I,47E+02 2,87E-01 „ 0,0030 0,0001 0,007 0.022 , 1.00 , 1.00 2,00E+01 1,30E+00 9,13E-02 , 2,14E+01 

Hudson Branch Wetl and 
Antimony 7:O0E+00 2,4SE-01 0;OOE+00 0.0030 0,0001 0,007 0.022 1:00 • 1.00 3,34E.02 , 1,91 E-02 O.OOE+00 5,25E-02 

Barium 7.39E+02 1.15E+02 1.19E-01 0.0030 0,0001 0,007 0.022 1.00 1.00 1,57E+01 2,02E+00 3.79E-02 . 1,78E+01 

Beryllium 6,OIE+01 • - 1,19E+01 2.60E-03 0.0030 0,0001 0,007 0.022 1.00 1.00 .l,62E+00 1,64E-01 8.27E-04 l,78E+00 

Cadmium- .5.30E+O0 l,55E+00 O.OOE+OO 0.0030. 0.0001 0,007 0.022 1.00 1.00 2,11E-01 l,45E-02 O.OOE+OO 2,25E-01 

Chromium 8.94E+03 • 3,67E+02 I.OlE-01 0.0030 0.0001 0,007 0.022 1.00 ' 1.00 5.OOE+01 2.44E+01 3.21E-02 7,44E+01 

Cobalt 8.71E+01 6,53E-01 1.01 E-02 0.0030 0.0001 0,007 0.022 . 1,00 LOO 8.91E-02 2,38E-01 3.2IE-03 3,30E-01 

Copper 8.87E+02 2,83E+01 2.32E-02 0.0030 0.0001. 0,007 0.022 LOO . 1.00 - 3.86E+00 2.42E+00 7.38E-03 6,28E+00 

Lead 7,60E+02 l,09E+0l 3,40E-03 0.0030 0.0001 0,007 0.022 1.00 , 1.00 1.49E+00 2,07E+00 L08E-03 3,57E+00 
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Table 4-12 

.WhitCTFooted Mouse - Maximum Estimated PCOPEC Exposure Dose - Terrestrial/Wetland Habitats 

SMC Facility 

Newfield, New Jersey ' ' . ' i 

Surface Soil 
PCOPECs 

Maximum 
Surface Soil 

Concentration 
(mg/kg)' 

Maximum 
Terrestrial 
Vegetation 

Concentration 
(mg/kg)' 

Maximum 

Surface Water 

Concentration 

(mg/L)' 

1.94E-01 

food 
Ingestion 

Rate 

(kg/day)" 

0,0030 

Surface 
Soil. 

Ingestion 
Rate 

(kg/day)" 
0,0001 

Surface 
Water 

Ingestion 
Rate 

(L/day)" 
0:007 

Body. 

Weight 

(kg)" 

0,022 

Area Use 

Factor" 

1,00 

Temporal 
Use 

Factor" 

1.00 

Terrestrial Plant 

Exposure Dose 

(rag/kg/BW. 

day)' 

1.81E+01 

Surface Soil 
Exposure Dose 

(mg/kg/BW. 
day)' 

4.,58E+00 

Surface Water 

Exposure Dose 

(mg/kg/BW. 

day)' 

6.17E-02 . 

Total iVIaximuin 
Exposure Dose 
(rag/kg/BW. 

day)' 

2:27E+,01 Manganese 1.68E+03 l,33E+02 

Maximum 

Surface Water 

Concentration 

(mg/L)' 

1.94E-01 

food 
Ingestion 

Rate 

(kg/day)" 

0,0030 

Surface 
Soil. 

Ingestion 
Rate 

(kg/day)" 
0,0001 

Surface 
Water 

Ingestion 
Rate 

(L/day)" 
0:007 

Body. 

Weight 

(kg)" 

0,022 

Area Use 

Factor" 

1,00 

Temporal 
Use 

Factor" 

1.00 

Terrestrial Plant 

Exposure Dose 

(rag/kg/BW. 

day)' 

1.81E+01 

Surface Soil 
Exposure Dose 

(mg/kg/BW. 
day)' 

4.,58E+00 

Surface Water 

Exposure Dose 

(mg/kg/BW. 

day)' 

6.17E-02 . 

Total iVIaximuin 
Exposure Dose 
(rag/kg/BW. 

day)' 

2:27E+,01 
Mercury 5.20E-01 1,95E.02 O.OOE+00 0,0030 0,0001 0,007 0,022 • 1,00 '; 1.00 2.66E-03 ,1,42E.03 O.OOE+00 4,08E.03 
Nickel 3.36E+03 • 4,70E+01 , l,92E-02 0,0030 0,0001 0,007 0,022 1,00 1.00 6.41E+00 9,16E+00 6,llE-03 I,56E+01 

Selenium 6.20E-01 3.00E-01 : 4,40E-03 0,0030 0,0001 0,007 0,022 1,00 1.00, 4.09E-02 I,69E-03 l,40E-03 4,40E-02 
Vanadium l,2IE+04 5.87E+01 4,13E-01, 0,0030 0,0001 0,007 - 0,022 1,00 . 1,00 8.OOE+OO 3,30E+01 I,3IE-01 4,11E+01 
Zinc • l,31E+03 2.S8E+02 2,87E-01 0,0030 0,0001 0.007 0,022 1.00 1.00 3.51E+0I 3,57E+00 9,13E-02 3,88E+01 • • 

Notes: 

' Maximum surface soil concentrations from Table 2-4, 

' Maximum terrestrial vegetation concentrations from Table 4-3, 

Maximuni surface water concentration from Table 2-1. ' ' . 

• " fromTable4-l. ' . 

' Maximum plant concentration * food ingestion rate * area use factor * temporal use factor divided by body weight. 

Maximum surface soil concentration * surface soil ingestion rate * area use factor * temporal use factor divided by body weight, 

' Maximuni surface water concentration * surface water ingestion rate * area use factor * temporal use factor divided by body weight, 

' Sum of maximum vegetation, surface soil and surface water exposure doses. • 
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Table 4-13 
American Robin - Maximum Estimated PCOPEC Exposure Dose - Terrestrial/Wetland Habitats 

SMC Facility 
Newfield, New Jersey 

Surface Soil 
PCOPECs 

Maximum 
Surface Soil 

Concentration 
(mg/kg)' 

Maximum 
Terrestrial 

Invertebrate 
Concentration 

(mg/kg)' 

Maxiraum 
Surface Water 
Concentration 

(rag/L)' 

Food 
Ingestion 

Rate 

(kg/day)" 

Surface 
Soil 

Ingestion 

Rate 

(kg/day)" 

Surface 
Water 

Ingestion 
Rate 

(L/day)" 

Body 

Weight 

(kg)" 

Area Use 

Factor" 

Temporal 
. Use , 

, Factor* 

Terrestrial 
Invertebrate 

Exposure Dose 
(mg/kg/BW-

day)' 

Surface Soil 
Exposure Dose 

(mg/kg/BW-
day)' 

Surface Water 
Exposure Dose 

(rag/kg/BW. 
. day)' . 

Total Maximum 
Exposure Dose 
(mg/kg/BW-

day)" 

Former Lagoon Area ' ' * ' • , ' , ' ' * 
Antimony 6.50E+00 6,5OE+00 , 0,00E+00 0,0094 0.0002. 0,011 0,077 . 1,00 1,00 • 7,94E-01 1.69E-02 0,OOE+00 8.1 OE-01 

Chromium 5.14E+01 1,57E+01 LOIE-Ol 0,0094 0.0002 0,011 0,077 1,00 ' 1,00 l,92E+00 1.34E-0I l,44E-02 . . 2.07E+00 
Copper 9.13E+01 4,70E+01 2,32E-02 . 0,0094 ,0,0002 0,011 0,077 - 1,00 '1,00 5,74E+00 2.37E-01 3.31E-03 5.98E+00 

Lead 1.47E+0I - 7.04E+00 . 3,40E-03 0.0094 0,0002 0,011 0,077 1,00 LOO. •8,59E-01, , 3.82E-02 4.86E-04 8,98E-01 
Manganese 4.08E+02 2,69E+01 , 1,94E-01 0.0094 ' 0,0002 0,011 0,077 ,1,00 1.00 3,28E+00 1.06E+00 2.77E-02 4,37E+00 
Nickel • 1.79E+02 5.91E-01 , •,l,92E-02 0.0094 0,0002 0,011 • • 0,077 , lOO, 1,00 ,7,21E-02 , 4,65E-01 2.74E-03 . 5.40E-01 
Vanadium 6.71 E+02 2,82E+01 413E-01 0,0094. 0,0002 0,011 • 0,077 1,00 1,00 3,44E+00 l,74E-<-00 5,90E-02 5.24E+00 
Zinc 4.89E+01 3,06E+02 2,87E-01 0,0094 0,0002 • 0.011 . -0,077 1,00 1,00 3:74E+01 , 1,27E-01, 4,10E-02 3.76E+01 

Eastern Storage Areas 
Aroclor 1248 ' 1.90E+Q0 9,81E+00 0,00E+00 0,0094 0,0002 0,011 0,077 1,00 1,00 • 1,20E+00 4,94E-03 . , 0,OOE+00 L20E+00 
Aroclor 1254 r.50E+00 7,11E+00 0,OOE+00 : 0,0094 0,0002 O.OU 0,077 1,00 , 1,00 ,8,68E-01 3,90E-03 •' 0,00E+00 8.72E-01 . 
Antimony 1.38E+01 1,38E+0I . ', 0,OOE+OO 0,0094 0,0002 O.OU ' 0,077 - 1,00 .1 1.00 . , 1.68E+00 . 3.58E-02 ' 0,00E+00 1.72E+00-
Barium 6.83E+02 . 6.22E+01 - .!,19E-01 0,0094 • 0,0002 OOU 0,077 1,00 1.00 7.59E+00 .1.77E+00 • l,70E-02 9.38E+00 
Beryllium ' 3.55E+01 l:60E+00 2,60E-03 0,0094 0,0002 0,011 . 0,077 1,00 i.oo- 1.95E-01 9.22E-02 - 3;7IE-04 2.88E-01 
Cadmiutri- 2.80E+00 l.S8E+0r 0,OOE+00 0,0094 0,0002 . O.OU • 0,077 1,00 1,00 2,29E+00 7.27E-03 0,00E+00 2.30E+00 
Chromiuin ' l.lOE+03 3.37E+02 LOIE-Ol 0.0094 - 0,0002 • O.OU 0,077 , 1,00 ' 1,00 4,1IE+01 , 2,86E+00 l,44E-02 4.40E+01-
Cobalt 1.90E+01 . , 2.32E+00 1,01 E-02. 0.0094 0,0002 • - OOU 0,077 1,00 1,00 2,83E-01 4,94E-02 . ,l,44E-03 3.34E-0r 
Copper 3.42E+02 1.76E+02 2,32E-02 0,0094 0.0002.- 0,011 0,077 1.00 1,00 2,15E+01 8,88E-01 3,31E-03 2.24E+01 

Lead 3.31E+02 , 8.69E+01 3,40E-O3 0,0094 - 0.0002 0,011 0,077 1.00 1.00 . I,06E+01 • :8,60E-0I 4,86E-04 1.15E+01 
Manganese 3.15E+03 I,08E+02 ' 1,94E-0I 0,0094 0.0002 • . 0,0.11 0,077 1.00 LOO 1,32E+01 - 8,18E+00 2,77E-02 2.I4E+01 
Nickel. . I.llE+03 • 3.66E+00 -l,92E-02 0,0094 0,0002 0,011 0,077 1.00 I.OO 4,47E-01 - 2,88E+00 • 2,74E-03 3.33E+00 . 
Vahadiuin ' •' 4,88E+03 ••. . 2.05E+02 4,13E-01 ' 0,0094 0,0002 0,011 0:077 1,00 1.00 . 2,50E+0r l,27E+0r 5,90E-02, . •3,77E+01. 

Zinc. .. 3.35E+02 , 5:76E+02 2,87E-01 . 0,0094 0,0002 OOU 0,077 1,00 1.00. 7,03E+01 8,70E-01 410E-02 : 7.12E+01 
Southern Area • * 

Antimonv 7.30E+00-. • 7.30E+00^ : 0,OOE+00 0,0094 0,0002 , 0;011 • 0,077 1,00 1.00 8,91E-01 L90E-02 0,OOE+00, 9.1 OE-01 ' 
Chromium - 1.02E+02 - 3.12E+01.' - 1,01E-01 0,0094 , 0,0002' . 0:011 0,077 ' 1,00 1,00 3.81E+00 2,6SE-01 l,44E-02 4.09E-H)0 
Lead . .9.89E+01 - • 3:28E+01 3.40E-03 0,0094 •0,0002 O.OU 0,077 1,00 1 1.00 4,OOE+00 2,57E-01 4,86E-04 , 4,26E+00 
Manganese •5.47E+02 3.28E+0I ,r,94E-01 • 0,0094 0.0002 O.OI 1 0,077 1,00 1.00 4.00E+00 l,42E+00 2,77E-02 • • 5,45E+00 
Mercury 5.20E-01 '. 3.48E-03 O.OOE+00 0,0094 0,0002 0,011 0,077 •. 1,00 • ' • • 1.00 4,25E-04 l,35E-03 0,00E+00 l,78E-03 

Nickel 1.89E+02 : 6,246-01 .' ' 1.92E-02 0.0094 . 0.0002 0,011 0.077 • 1.00 1.00 7,61E-02 :4,9!E-01 '2,74E-03 5,70E-01 
Selenium 5;50E-01 . 5.99E-01 4:40E-03 0:0094 : 0.0002 0,01,1 •0.077 I.OO 1.00 7,31E-02 - - •l,43E-03^ 6,29E-04 , 7,51E-02 . 
Vanadium 1.81E+03 7.60E+01 ,' " 4.13E-01 0.0094 ' 0.0002 0,011 -: 0,077 , 1̂ .00 LOO , 9,28E+00 4,70E+00 -5,90E-02 , 1.40E+01 
Zinc 4.76E+02 . , 6,46E+02 : . 2,87E-01 0,0094 0.0002 0,011 , 0,077' 1,00 1,00 -7,89E+01 - l,24E+00 • 4,10E-02 8.02E+01 

Hudson'Brahch Wetland ' •. , ' 
Antimony • 7,00E+00 7.00E+00 , 0,OOE+00 0,0094 0.0002 0,011 0,077 ,1,00 .. I.OO 8,55E-01 1,82E.02 0,OOE+00 . 8,73E-01 
Barium 7,39E+02 6,72E+01 L19E-01 0,0094 0.0002 0,011 0,077 ' 1,00 1.00 , 8,21E+00 l,92E+00 . L70E-02 . LOIE+Ol 
Bervllium ' 6,01E+01 2.70E+00 2,60E-03 • 0,0094 0.0002 0,011. - 0,077 1,00 LOO - •3,30E-01 1.56E-0I ' 3.7 IE-04 4.87E-01 
Cadmium 5.30E+OO . 3,12E+01 0, OOE+OO 0,0094 0.0002 O.OU 0,077 Loo '1,00, 3,81E+00 • 1.38E-02 O.OOE+00 • 3.82E+00 
Chromium 8,94E+03 2,74E+03 1,01E-01 0.0094 0,0002 0,011 0,077 1,00 1.00 3.34E+02 2,32E+01 1.44E-02 3.57E+02 
Cobalt ' 8.71E+0I , 1,06E+01 1,01 E-02 0.0094 0:0002 0,011 0,077 1.00 ,1,00 l,30E+00 - 2,26E-01 1.44E-03 l,52E+00 
Copper ,8,87E+02 • 4,57E+02 2,32E-02 0,0094 0,0002 0,011 0,077 LOO 1,00 • • 5.58E+0I 2,30E+00 3.31E-03 5,81E+01 
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Tablc4-13 

American Robin - Maximuin Estimated PCOPEC Exposure Dose - Terrestrial/Wetland Habitats 

SMC Facility' 

Newfield, New Jersey 

Surface Soil 
PCOPECs 

Maximura 
Surface Soil 

Ctinccntration 
(rag/kg)' 

Maximura 
Terrestrial 

Invertebrate 
Concentration 

(mg/kg)' 

Maximum 
Surface Water 
Concentration 

(mg/L)' 

• 3,40E-03 ' 

Food 
Ingestion 

Rate 

(kg/day)" 

0.0094 

Surface 
Soil 

Ingestion 
Riite 

(kg/day)" 
0,0002 

Surface 
Water 

Ingestion 
Rate 

(L/day)"; 
0,011 

Body 

Weight 

' (kg)" 

0,077 

Area Use 

Factor" 

1,00 

Temporal 
Use 

Factor" 

' 1,00 . 

Terrestrial 
Invertebrate 

Exposure Dose 
(mg/kg/BW. 

day)' 
2,07E+01 

Surface Soil 
. Exposure Dose 

(mg/kg/BW-
day)' 

l,97E+00 

Surface Water 
Exposure Dose 
. (mg/kg/BW-

day)' 

4,86E-04 

Total Maximum 
Exposure Dose 
(mg/kg/BW. 

day)' 

2.27E+01^ , Lead 7.60E+02 I,70E+02 , 

Maximum 
Surface Water 
Concentration 

(mg/L)' 

• 3,40E-03 ' 

Food 
Ingestion 

Rate 

(kg/day)" 

0.0094 

Surface 
Soil 

Ingestion 
Riite 

(kg/day)" 
0,0002 

Surface 
Water 

Ingestion 
Rate 

(L/day)"; 
0,011 

Body 

Weight 

' (kg)" 

0,077 

Area Use 

Factor" 

1,00 

Temporal 
Use 

Factor" 

' 1,00 . 

Terrestrial 
Invertebrate 

Exposure Dose 
(mg/kg/BW. 

day)' 
2,07E+01 

Surface Soil 
. Exposure Dose 

(mg/kg/BW-
day)' 

l,97E+00 

Surface Water 
Exposure Dose 
. (mg/kg/BW-

day)' 

4,86E-04 

Total Maximum 
Exposure Dose 
(mg/kg/BW. 

day)' 

2.27E+01^ , 
Manganese I.68E+03 .7,05E+0I 1,94E-01 , 0.0094 0,0002 0,011 0,077 . - 1,00 1.00 8,61E+00 4,36E+00 2,77E.02 • 1,30E+01 
Mercurv 5.20E-01 3,48E-03 •0,OOE+00 0.0094 0:0002 0,011 • 0,077 1,00 -1.00 ,4,25E-04 . l,35E-03 O.OOE+00 1,78E.03 
Nickel 3:36E+03 LUE+Ol l,92E-02. 0.0094 0,0002 0,011 0,077 1,00 • • .1.00 • • I-.35E+00 8,73E+00 2.74E-03 • LOIE+Ol 
Selenium 6.20E-0I 6,54E-01 - 4,40E-03 0,0094 0,0002 0,011 0,077 1,00 I.OO ' 7,98E-02 , 1,61E.03 6.29E-04 • 8,20E-02 
Vanadium . 1.21E+04 5,08E+02 4:i3E-01 0,0094 0,0002 OOU, 0,077 1,00 LOO 6,20E+0I 3:14E+01 5.90E-02 9,3SE+01 
Zinc l,3IE+03 9,01 E+02 2,87E-01., 0,0094 0,0002 0,011 0,077 1,00 .1,00 l,I0E+02 3,40E+00 4.10E-02 l,13E+02 

Notes; • ' . , • ' 

' Maximum surface soil concentrations from Table 2-4. 

' Maximum terrestrial invertebrate concentrations from Table 4-5. 

' Maximuni surface water concentration from Table 2-1. 

" from Table,4-1, ' 

' Maximum invertebrate concentration • food ingestion rate * area use factor • temporal use factor divided by body weight. 

Maximum surface soil concentration * surface soil ingestion rate * area use factor * temporal use factor divided by body weight: 

' Maxinium surface water concentration * surface water ingestion rate * area use factor • temporal use factor divided by body weight, 

* Sum of maximum invertebrate, surface soil and surface water exposure doseis, • i 
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Table 4-14 
Short-Tailed Shrew - Maximum Estimated PCOPEC Exposure Dose - Terrestrial/Wetland Habitats 

SMC Facility 
Newfield, New Jersey , ' ' 

Surface Soil 
PCOPECs 

Maximum 
Surface Soil 

Concentratioh 
(mg/kg)' 

Maximum 
Terrestrial 

Invertebrate 
Concentration 

(mg/kg)' 

Maximum 
Surface Water 
Concentration 

(mg/L)' 

Food , 
Ingestion 
. Rate 
(kg/day)" 

Surface 
Soil 

Ingestion 
Rate 

(kg/day)" 

Surface 
Water 

Ingestion 
Rate 

(L/day)" 

Body ' 
Weight 

(kg)" 

Area Use 

Factor" 

Temporal 
Use 

Factor" 

Terrestrial 
Invertebrate 

Exposure Dose 
(mg/kg/BW. 

day)' 

. Surface Soil 
Exposure Dose 
(mg/kg/BW-

day)' 

Surface Water 
Exposure Dose 

(mg/kg/BW. 
day)' 

Total Maximum 
Exposure Dose 

(mg/kg/BW. 
day)" 

Former Lagoon Area 
Antimony 6,50E+00 6,50E+00 0,OOE+00 ,0,0020 0,0003 0,003 0,015 • 1,00 : . LOO 8.67E-01 ' 1.30E-01 0, OOE+00 9.97E-01 

: Chromium 5,14E+0I. 1,57E+01 LOIE-OL 0,0020 0:0003 0,003 , 0,015 LOO 1,00 2,10E+00 L03E+00 2,02E-02 ' 3.15E+00 

Copper • 9,13E+01 4,70E+01 • 2,32E-02 0,0020 • - 0,0003 0,003 0,015 1,00 1,00 6,27E+00 1.83E+00 4.64E-03 8.10E+00 

Lead 1,47E+0I 7,04E+00 3,40E-03 0,0020 0,0003 0,003 0,015 1,00 1,00 9,38E-0! 2,94E-01 • 6,80E-04 1.23E+00 

Manganese : 4,08E+02 ' 2,69E+0I. 1,94E-0I . 0,0020 0,0003 0,003 0,015 1,00 -: 1,00 • 3,58E+00 8,I6E+00 3.88E-02 1.I8E+01 , 

Nickel - I,79E+02 5,91E-01 l,92E-02 0.0020 0,0003 ,0,003 0,015 1,00 1,00 7,88E-02 •3,58E+00 • 3,84E-03 3,66E+00 

Vanadium 6,7IE+02 2,82E+01 413E-01 0.0020 0,0003 0,003' , 0.015 : . 1,00 ; 1,00 3,76E+00 1,34E+0I 8.26E-02- 1,73E+01 • 

Zinc • 4,89E+0I 3,06E+02 2,87E-01 0.0020 0,0003- 0,003 0,015 LOO 1,00 ,409E+0I 9,78E-01 5,74E-02 419E+01 

Eastern Storage Area s 
Aroclor 1248 • l,90E+00 9,8IE+00 0,OOE+00 0.0020 . 0.0003 0,003 0,015 1.00 1,00 I,3IE+00 3,80E-02 O.OOE+OO l,35E+00 -

Aroclor 1254 I,50E+00 ruE+oo 0,OOE+00 0.0020 0.0003 0,003 0,015 1.00 1,00 9,48E-01 3,0OE-O2 O.OOE+OO 9,78E-01 

Antimony 1.38E+01 , I,38E+0I 0,OOE+00. 0.0020 , 0,0003 0,003 0,015 1,00 1,00 L84E+00 2:76E-01 O.OOE+00 2,12E+00 

Bariuni . 6.83E+02 . 6,22E+0I , 1.19E-01 - 0,0020 0,0003 . 0,003 . 0,015 1,00 1,00 8,29E+00 1,37E+01 2.38E-02 2,20E+01 

Bervllium 3,55E+0I l,60E+00 • 2.60E-03 • 0,0020 0,0003 0,003 0,015 , ,1.00 1,00 2,I3E-01 7,1 OE-01 5.20E-04 9,24E-0I 

Cadmium 2:80E+00 1.88E+01 O.OOE+OO 0,0020 0,0003 0,003' 0,015 1.00 , 1,00 2,50E+00 5,60E-02 • ,0,00E+00 2,56E+00 

Chroriiium - ,I,10E+03 . 3,37E+02 I.OIE-OI . 0,0020 0,0003 0,003 0,015 1.00 1,00 • 4,49E+01 • 2,20E+0I 2,02E-02 6,69E+01 

Cobalt ' 1:90E+0I , 2,32E+00 I.OlE-02 0,0020 0,0003,, 0,003 0,015- 1,00 1,00 3,09E-OI • 3,80E-01 • 2,02E-03 6,9IE-01- • 

Copper 3,42E+02 ;i,76E+02 2.32E-02 0,0020 0,0003 • 0,003 0,015 1,00 1,00 2.35E+OI 6,84E+00 . 4,64E-03 ' 3,03E+01 . 

Lead 3,31E+02 . 8,69E+01 , . 3.4OE-03 0.0020 0,0003 0.003 - • 0,015 1,00 , 1.00 L16E+01 , ': 6.62E+00 • . 6,80E-04 1.82E+01 

Manganese , 3,15E+03 I,08E+02 1.94E-0I 0,0020 , 0,0003 • 0.003 0,015 1,00 1.00 L44E+0i 6.30E+01 3,88E-02 7.75E+01 ' 

Nickel l,UE+03 , • 3:66E+00, . l,92E-02 , 0,0020 0,0003 0.003 ,0,015 1,00 1.00 4,88E-01 ' 2.22E+0r 3,84E-03 - 2.27E+0I 

Vanadium- 4,88E+03 2,05E+02 413E-01 0,0020 0,0003 0.003 0,015 LOO l.QO 2:73E+01 9.75E+01 . 8,26E-02 1.25E+02 

- Zinc 3,35E+02 : 5,76E+02 ,2,87E-0I 0,0020 0,0003 0.003 0,015 1.00 1.00 768E+01 6.70E+00 5,74E-02 8.36E+0I 

Southern Area 
Antimonv 7,30E+00 . • 7,30E+00 , 0,OOE+00 0,0020 0,0003 0,003 0,015 • 1.00 1.00 .••- 9,73E-01 " 1.46E-0I • 0,OOE+00 l,12E+00 

Chromium 1.02E+02- . 3,12E+0r 1,01E-01 . 0,0020 0,0003 0.003 0,015 1.00 I.OO . , 416E+00 2.04E+00 2,02E-02 6.22E+00 

Lead 9.89E+0r 3,28E+01 • 3.40E-03 0,0020 0,0003 0,003 0,015 LOO • . 1.00 ,4,37E+00 l,98E+00 • 6,80E-04 . 6,3SE+00 

Manganese 5,47E+02 • . 3.28E+01 1.94E-01 0,0020 0,0003 0,003 • 0,015 1.00 1.00 ' 4,37E+00 • • 1,09E+01 • 3,88E.02 1,54E+01 

Mercurv 5,20E-01 3.48E-03 O.OOE+OO . 0,0020 0,0003 0.003̂  ,0,015 1,00 1.00 4,65E.04 , l,04E-02 O,00E+O0 1,09E-02 

Nickel - l,89E+02 6.24E-01 1.92E-02 0,0020 0,0003 • 0,003 0.015 1,00 •1.00 8,32E-02 • 3,78E+00 3,84E-03 3,87E+00 

Selenium 5,50E-01 . 5.99E-01 4.40E-03 0,0020 0,0003 0.003 0,015 1,00 I.OO 7,98E-02 ' l,I0E-02 8,80E-04 9,-I7E-02 

Vanadium- l:81E+03 760E+01 4.I3E-0I • 0,0020 0,0003 0,003 0,015 1,00 1.00 • LOIE+Ol 3,62E+01 8,26E-02 4,64E+01 

Zinc- 4,76E+02 6.46E+02 2.87E-01 0,0020 0,0003 • 0.003 . 0,015 • , LOO I.OO 8,62E+01 ' 9,52E+00 , 5,74E-02 ' 9,58E+0I -

Hudson Branch Wetland , 
Antimony ' 7,00E+00 7.00E+00 O.OOE+OO. 0.0020 0,0003 0:003 0,015 1,00 , 1.00 9,33E-01 I,40E-01 0,OOE+OO l,07E+00 

Barium 7,39E+02 6.72E+01 1.19E-01 . 0.0020 0.0003 , 0,003 0,015 - 1,00 1.00 , 8,97E+00 1,4SE+01 ,2,38E-02 2,38E+0I 

Beryllium 6,01E+0I 2,70E+00 2,60E-03 0.0020 0.0003 0,003 0,015 •1,00 1.00 3,61E-01 1,20E+00 5,20E-04 . I,56E+00 

Cadmium , 5:30E+00 3,12E+01 0,OOE+00 0.0020 0.0003 0,003 0:015 . 1.00 1.00 : ' 4.16E+00 1,06E-01 O.OOE+OO . . 4.26E+00 . 

Cliromium 8,94E+03 2,74E+03 LOIE-Ol 0.0020 0.0003 0,003 0,015 -• 1.00 . 1.00 3.65E+02 l,79E+02 2.02E-02 5.44E+02 

Cobalt - 8,71E+0I 1,06E+01 l,01E.O2 0.0020 0.0003 ' 0,003 0,015 1,00 1.00 I.42E+00 ' l,74E+00 2.02E-03 3.16E+00 

CoDper 8,87E+02 4,57E+02 . 2,32E-02 0.0020 0,0003 - 0,003 0,015 1,00 1:00 6.09E+01 , I,77E+01 4.64E-03 , , 7,87E+0I 
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Table 4.14 

Short-Tailed Shrew - Maximum Estimated PCOPEC Exposure Dose - Terrestrial/Wetland Habitats 

SMC Facility 

I Newfield, Ne\y Jersey , , , 

Surface Soil 
PCOPECs, 

Maximum 
Surface Soil 

Concentration 
(mg/kg)' 

Maximum 
Terrestrial 

Invertebrate 
Coricentration 

(mg/kg)' 

Maximum 
Surface Water 
Concentration 

(mg/L)' 

3,40E-03 

Food 
Ingestion 

Rate 

(kg/day)" 

0,0020 

Surface 
Soil 

Ingestion 
Rate 

(kg/day)'' 
0,0003 

Surface 
VVater ; 

Ingestion 
Rate 

(L/day)" 
0,003 

Body 

Weight , 

(kg)" 

0,015 

Area Use 

Factor" 

1,00 

Temporal 
'.Use , 

Factor" 

' 1,00 

Terrestrial 
Invertebrate 

Exposure Dose 
(mg/kg/BW-

day)' 
2,27E+01 

Surface Soil 

Exposure Dose 

(mg/kg/BW. 

day)' 

I,52E+0I 

Surface Water 
Exposure Dose 

(mg/kg/BW-
day)' 

6,80E-04 

Total Maximum 

Exposure Dose 

(mg/kg/BW. 

day)" 

3,79E+01 Lead 7,60E+02 l,70E+02 

Maximum 
Surface Water 
Concentration 

(mg/L)' 

3,40E-03 

Food 
Ingestion 

Rate 

(kg/day)" 

0,0020 

Surface 
Soil 

Ingestion 
Rate 

(kg/day)'' 
0,0003 

Surface 
VVater ; 

Ingestion 
Rate 

(L/day)" 
0,003 

Body 

Weight , 

(kg)" 

0,015 

Area Use 

Factor" 

1,00 

Temporal 
'.Use , 

Factor" 

' 1,00 

Terrestrial 
Invertebrate 

Exposure Dose 
(mg/kg/BW-

day)' 
2,27E+01 

Surface Soil 

Exposure Dose 

(mg/kg/BW. 

day)' 

I,52E+0I 

Surface Water 
Exposure Dose 

(mg/kg/BW-
day)' 

6,80E-04 

Total Maximum 

Exposure Dose 

(mg/kg/BW. 

day)" 

3,79E+01 

Manganese l,68E+03 7,05E+0I, 1,94E-01 0,0020 0:0003 0,003 0.015 1,00 1,00 9,40E +̂00 , 3,36E+01 3,88E-02 4,30E+01 
Mercury 5,20E-0I 3,48E-03 0,OOE+00 0,0020 0,0003 • • 0,003 0.015 I.OO 1,00, 4,65E-04 l,04E-02 - 0,00E+00 l,09E-02 
Nickel 3,36E+03 1:11E+01 l,92E-02 0,0020 0.0003 0,003 0.015 1.00 1,00 l,48E+00 , 6,72E+0I . 3.84E-03 . 6,87E+0I 
Selenium 6,20E-Q1 6:54E-01 , 4,40E-03 0,0020 0.0003 0,003 0.015 1.00 1,00 8,71E;02 , l,24E-02 8,80E-04 LOOE-Ol 
Vanadium I,2IE+04 • 5,08E+02 • 413E-0I 0,0020 0.0003 0,003 0,015 1.00 • LOO 6,78E+0I 2,42E+02 8,26E-02 , 3,10E+02 
Zinc I,31E+03 9,01E+02 2,87E-0I 0,0020 0,0003 0,003 0,015 I.OO • 1,00 I,20E+O2 2,62E+0I 5,74E-02 I,46E+02, 

Notes; 

' Maximum surface soil concentrations from Table 2-4, 

' Maximum terrestrial invertebrate concentraiions from Table 4-5, • ' ' . , 

' Maximimi surface water concentration from Table 2-1, 

fromTable4-l, ' , 

^ Maximum invertebrate concentratipn * food ingestion rate * area use factor ' temporal use factor divided by body weight, 

' Maximum surface soil concentration * surface soil ingestion rate * area use factor *. temporal use factor divided by body weight,' 

' Maximtim surface water concentration suiface water ingestion rate * area use factor • temporal use factor divided by body weight, 

' Sum of maximum invertebrate, surface soil and surface water exposure doses. 
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" Tabic 4-15 ' 
Red-Tailed Hawk - Maximum Estimated PCOPEC Exposure Dose - Terrestrial/Wetland Habitats 

SMC Facility 
Newfield, New Jersey 

Maxiinura Maxiraum Maximum Food 
Surface 

Soil 
Ingestion 

Rate 

(kg/day)" 

Surface 
Wafer 

Ingestion 
Rate 

(L/day)" 

Body ' 
Weight 

(kg)" 

Temporal 
Use 

Factor" 

Small Mammal Surface Soil Surface Water Total Maximum 
Surface Soil 
PCOPECs 

Surface Soil 
Concenfration 

(mg/kg)' 

Small Mammal 
Concentration 

(mg/kg)' 

Surface Water 
Concentration 

- (rag/L)' 

Ingestion 
Rate 

(kg/day)" 

Surface 
Soil 

Ingestion 
Rate 

(kg/day)" 

Surface 
Wafer 

Ingestion 
Rate 

(L/day)" 

Body ' 
Weight 

(kg)" 

Area Use 
Faetor" 

Temporal 
Use 

Factor" 

Exposure Dose 
(mg/kg/BW. 

day)' 

Exposure Dose 
(rag/kg/BW-

day)' 

, Exposure Dose 
(rag/kg/BW. 

day)' 

Exposure Dose 
(mg/kg/BW. 

day)' 

Former Lagoon Area 
Antimony 6,50E+00 3,25E-01 , O.OOE+OO 0.0843 0,0000 0,060 1.028 1,00 1,00 2,67E-02 0,OOE+00 0:00E+00 2,67E-02 
Chromiimi 5,I4E+01 4,18E+00 I.OIE-OI 0.0843 0,0000 0,060 1.028 1,00 ., LOO 3,43E-0I 0,00E+00 5,89E-03 3,49E-01 
Copper 9,13E+01 1,48E+01 2.32E-02 0.0843 0,0000 , 0.060 . 1.028 • 1,00 LOO l,21E+00 0,OOE+00 l,35E-03 l,21E+00 
Lead . I.47E+0I 3,54E+00 3.40E-03 0.0843 0,0000 0.060 L028 , 1,00 1,00 2,90E-0I 0, OOE+00 I,98E.04 ' 2,9IE-01 
Manganese 4.08E+02 8,36E+00 1.94E-01 0.0843 • 0,0000 0,060 1,028 . LOO, 1,00 6,86E-0I 0:OOE+00 I,I3E-02 6,97E-01 • 

'Nickel I.79E+02 8,76E+00 I.92E-02. 0.0843 0.0000 •0,060 1,028 1,00 1,00 7,I8E-01 0,00E+00 LI2E-03 7I9E-0I 
Vanadium 6.71E+02 8,25E+00 4.13E-01 0,0843 0.0000 0,060 1,028 LOO LOO 6,77E-0I 0,OOE+00 2,4IE-02 . 7,01E-01 
Zinc 4,89E+01 l,03E+02 2.87E-0I 0,0843 0,0000 0,060 1,028 1,00 • LOO 8,47E+00 OOOE+OO l,68E-02 8,49E+00 

Eastern Storage Areas 
Aroclor 1248 l,90E+00 8,91E-03 0:OOE+00 0,0843 0,0000 0.060 1,028 1,00 LOO 7,30E-04 OOOE+OO - 0,OOE+00 7,30E-04 
Aroclor 1254 I,50E+00 3,05E-02 O.OOE+00 0.0843 0,0000 0.060 1,028 1,00 1,00 2,50E-03 - 0,00E+00 O.OOE+OO. 2.50E-03 
Antimony I,38E+0I •6,90E-01 O.OOE+00 0.0843 0.0000, 0,060 1,028 1,00 1,00 5.66E-02 0, OOE+00 O.OOE+OO 5.66E-02 -
Barium , '• 6,83E+02 - 467E-0r 1,19E-01 0.0843 0,0000 0,060 • L028 1,00 - 1,00 , 3.83E-02 0,OOE+OO 6.95E-03 4,S2E-02 : 
Berylliuin 3,55E+01 8,00E-02 2,60E-03 , 0,0843 0.0000 0,060 1,028 : LOO , 1 1,00 6.56E-03 O.OOE+OO 1.52E-04 6,71 E-03 . 
Cadmium 2,80E+00 4,63E-0I O,00E+00 .0,0843. 0.0000 0,060 1.028 1,00 1,00 3.79E-02 OOOE+OO O.OOE+00 3,79E-02 
Chromium l,10E+03 3,96E+0I l.OlE-01 0.0843 0.0000 0.060 1.028 1,00 • I.OO 3.25E+00 O.OOE+00 5.89E-03 ' 3.25E+00 
Cobalt ' '• •I,90E+0I • 5,39E-01 1,01 E-02 0.0843 0,0000 0.060 1.028 1,00 I.OO - 4,42E-02 O.OOE+00 5.89E-04 4,48E-02. 
Copper 3,42E+02 - • I,79E+01 ' 2.32E-02 0,0843 o;oooo 0,060 1,028 1,00 1.00 l,47E+0O O.OOE+OO I.35E-03 l,47E+00 ' 
Lead 3,31E+02 1,40E+01 3.40E-03 0,0843 0.0000 0,060 1,028 I.OO 1.00 I,I5E+00 • O.OOE+OO I.98E-04 l,15E+00 
Manganese • 3,I5E+03 6,46E+01 I-.94E-01 0,0843 0.0000 . 0,060 1,028 I.OO 1,00 5,30E+00 O.OOE+00 I.13E-02 5,3IE+00 
Nickel-, I,UE+03 2,05E+01 1.92E-02 • 0,0843 0.0000 0,060 1.028 • 1,00 1,00 l,68E+00 • O.OOE+OO 1.I2E-03 I,68E+00 
Vanadiuni 4,88E+03 6,00E+0I 4.I3E-0I ' 0,0843 0,0000 0,060 1.028 1,00 1,00 4,92E+00 O.OOE+OO 2.41 E-02 4,94E+00 
Ziric 3,35E+02 l,I8E+02 2.87E-0I 0,0843 0,0000 0,060 1.028 1,00 ., 1.00 9,7IE+00 0,OOE+00 l,68E-02 , 9,72E+00 

Southern Area 
Antimony , 7,30E+00 3,65E-01 - O.OOE+00 0,0843 0,0000 0,060 1,028 • 1,00. 1.00 2,99E-02' 0,OOE+00 OOOE+OO 2,99E-02 
Chromium l,02E+02 6,92E+00 , 1 I.OIE-01 0,0843 0,0000 0,060 1,028 1,00 , I.OO 5,67E-0I 0,00E+00 , 5,89E-03 ' 5,73E-01 
Lead' 9,89E+01 , 8,23E+00 • • 3,40E-03 0,0843 •o:oooo 0,060 1,028 1,00 1:00 6,75E-0I 0,OOE+00' " I,98E-04 ' 6,75E-0r 
Manganese 5,47E+02 1,I2E+0I I,94E-01 0,0843 . 0,0000 0,060 .1.028 LOO 1.00 • 9,20E-0I 0,dOE+00 L13E-02 9,31E-01 
Mercurv 5,20E-01 I,04E-02 0,00E+00 0,0843 0,0000 0,060 1.028 . 1,00 1.00 8,53E-04 0,OOE+00 O.OOE+OO 8,53E-04 
Nickel l,89E+02 8,98E+00 L92E-02 • 0.0843 0.0000 0,060 1.028 1.00 1.00 7,37E-0I . 0, OOE+OO ,I,I2E-03 7.38E-0I • 
Selenium 5,50E-01 5,27E-01 4,40E-03 - 0,0843 o:oooo 0.060 1,028 LOO .1,00 4,32E-02 • 0, OOE+OO 2.57E-04 4,35E-02 
Vanadium l,81E+03 • 2,23E+01 • 4,I3E-01 - 0,0843 0,0000 0,060 1,028 1,00 '• 1,00 l,83E+00 O.OOE+OO ' 2.4IE-02 1.85E+00 
Zinc 4,76E+02 1,21 E+02 2.87E-0I 0,0843 0,0000 0,060 1,028 1,00 1,00 9.95E+00 O.OOE+00 I.68E-02 9,97E+00 

Hudson Branch Wetland 
Antimony 7,00E+'00 3,50E-01 0,OOE+00 0,0843 0,0000 0.060 1.028 1,00 • 1,00 2,87E-02 OOOE+OO O.OOE+OO 2.87E-02 
Bariuni 7,39E+02 5,04E-01 I.19E-01 0,0843 0,0000 0,060 1.028 LOO - 1,00 4,I3E-02 • 0:OOE+00 6,95E-03 4,83E-02 
Bervllium 6,01E+0i 1,35E-01 2.60E-03 0,0843 0,0000 • 0.060 1.028 1,00 ' 1,00 l,IlE-02 0,00E+00 - l,52E-04 I,I2E-02 
Cadmium 5,30E+00 6.25E-01 O.OOE+00 0,0843 0,0000 0.060 1.028 LOO 1,00 5.13E-02 0,00E+00 O.OOE+00 5,13E-02. 
Chromiuni 8,94E+03 L84E+02 I.OIE-OI 0.0843 0,0000 0.060 . 1.028 1,00 LOO .1.51E+01 0,00E+00 5.89E-03 1.5IE+01 
Cobalt 8,7IE+0I 3,94E+00 1.01 E-02 0.0843 0,0000 0.060 . 1.028 1,00 1,00 3,23E-0I 0,00E+00 5.89E-04 3.24E-0I 
Copper S,87E+02 . 2,05E+01 2.32E-02 0,0843 0,0000 0.060 1.028 1,00 . : 1,00 1.68E+00. 0, OOE+OO l,35E-03 1,69E+00 
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Tablc4-lS 

Rcd-Tailcd Hawk - Maximum Estimated PCOPEC.Exposure Dose - Tcrrcsfrial/Wctland Habitats 

SMC Facility . 

Newfield, New Jersey 

Surface Soil 
PCOPECs 

Maximum 
Surface Soil 

Concentration 
(mg/kg)' 

Maximum 
Small Mammal 
Concentration 

(mg/kg)' 

Maximiim 
Surface Water 
Concentration 

(mg/L)' 

3,40E-03 

Food 
Ingestion 

Rate 

(kg/day)" 

0,0843' 

Surface 
Soil 

Ingestion 
Rate 

(kg/day)" 
0,0000 

Surface 
Water 

Ingestion 
Rate 

(L/day)" 
0.060 

Body 

Weight 

(kg)" 

1,028 

Area Use-

Factor" 

LOO 

Temporal 
Use 

Factor 

•LOO 

Small Mathmal 

-Exposure Dose 

(mg/kg/BW. 

, day)' 

l,66E+00 

Surface Soil 

Exposure Dose 

(mg/kg/BW. 

day)' 

0, OOE+OO 

Surface Water 
Exposure Dose 
(mg/kg/BW. 

day)' 

•L98E-04 

Total Maxiraum 
Exposure Dose 

. (mg/kg/BW. 
day)' 

1.66E+00 Lead 7.60E+02 2.03E+01 

Maximiim 
Surface Water 
Concentration 

(mg/L)' 

3,40E-03 

Food 
Ingestion 

Rate 

(kg/day)" 

0,0843' 

Surface 
Soil 

Ingestion 
Rate 

(kg/day)" 
0,0000 

Surface 
Water 

Ingestion 
Rate 

(L/day)" 
0.060 

Body 

Weight 

(kg)" 

1,028 

Area Use-

Factor" 

LOO 

Temporal 
Use 

Factor 

•LOO 

Small Mathmal 

-Exposure Dose 

(mg/kg/BW. 

, day)' 

l,66E+00 

Surface Soil 

Exposure Dose 

(mg/kg/BW. 

day)' 

0, OOE+OO 

Surface Water 
Exposure Dose 
(mg/kg/BW. 

day)' 

•L98E-04 

Total Maxiraum 
Exposure Dose 

. (mg/kg/BW. 
day)' 

1.66E+00 
Manganese 1.68E+03 3.44E+01 • 1,94E-01 • 0,0843 0,0000 0,060 1,028 1,00 1.00 2,82E+00 0,OOE+00 L13E-02 2.84E+00 
Mercury 5,20E-0I - 1.04E-02 0,OOE+00 0,0843 0,0000 0,060 1,028 r,oo ' 1.00 8,53E-04 0,00E+00 0,OOE+00 8.53E-04 
Nickel 3,36E+03 3.43E+01 l,92E-02 0,0843 0,0000 0,060 1,028 1,00 1.00 2,82E+00 0,00E+00 • l,12E-03 2.82E+00 . 
Selenium 6,20E-0I ,5,51E-01 4,40E-03 0,0843 0,0000 0,060 1,028 1,00 , 1.00 ,4,52E-02 , , 0,OOE+OO 2,57E-04 4.55E-02 ,, 
Vanadium l,21E+04 l,49E+02 4,I3E-0I 0,0843 0.0000 O.060 1,028 1,00 1.00 I,22E+0I OOOE+OO 2,41 E-02 i,22E+0! 
Zinc l,3.1E+03 l,30E+02 2,87E-0I O0843 0,0000 0,060 1,028 1,00 1.00 1,07E+01 0,OOE+00 I,68E-02 I,07E+0I 

Not'S' , • • , • , , , . 

' Maximum surface soil concentrations from Table 2-4, 

' Maximuni small mammal concentrations from Table 4-6, 

' Maximum surface water coriceritration from Table 2-1, 

" from Table 4-1, 

' Maximum small mammal concentration * food ingestion rate * area use factor * temporal use factor divided by body weight. 

' Maximum surface soil concentration * surface soil ingestion rate * area use factor * temporal use factor divided by body weight. 

' Maximum surface water concentration * surface water ingestion rate * area use factor * temporal use factor divided by body weight. 

' Sum of maximum small mammal, surface soil and surface water exposure doses. 
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' •' . Table 4-16 ' ' 
Red Fox - Maximum Estimated PCOPEC Exposure Dose • 

; SMC Facility 
Newfiiild, New Jersey 

Terrestrial/Wetland Habitats 

Maximum Maximum Maximum Fpod 
Surface 

Soil 
Ingestion 

Rate . 
(kg/day)" 

Surface 
Water 

Ingestion 

Rate 

(L/day)" 

Body , 
Weight 

(kg)" 

Temporal 

Use 

Factor" 

Small Mammal Surface Soil Surface Water Total Maximum 
Suiface Soil 
PCOPECs 

Surface Soil 

Concentration 

(mg/kg)' 

Small Mammal 

Concentration 

. (mg/kg)' 

Surface Water 

Concentration 

(rag/L)' 

Ingestion 

Rate 

(kg/day)" 

Surface 
Soil 

Ingestion 
Rate . 

(kg/day)" 

Surface 
Water 

Ingestion 

Rate 

(L/day)" 

Body , 
Weight 

(kg)" 

Area Use 

Factor" 

Temporal 

Use 

Factor" 

Exposure Dose 

(mg/kg/BW-

day)' 

Exposure Dose 
(mg/kg/BW-

day)' 

Exposure Dose 
(mg/kg/BW-

day)' 

Exposure Dose 
(mg/kg/BW. 

day)' 

Former Lagoon Area 
Antimony 6,50E+00 -3,25E;01 0,OOE+00 0,1558 0,0044 0,348 4,04 1.00 1,00 . l,25E-02 • 7.08E-03 0,00E-)-00 1.96E-02 

, Chromium , 5,14E+0! 4,18E+00 1,01E-Ol 0,1558 0.0044 0,348 4,040 LOO LOO L61E-01 5,60E-02 8,70E-03 2,26E-01 . 
Copper 9,13E+01 1,48E+01 2,32E-02, 0,1558 0.0044 0,348 4,040 • 'LOO i LOO 5,70E-01 9,94E-02 , . 2,0OE-O3 6.72E-01 
Lead ' 1,47E+01 3,54E+O0 3,40E-03 0,1558 0.0044 0,348 4,040 ' 1.00 1,00 I , 37E-0 I I,60E-02 2,93E-04 1.53E-01 
Manganese. 4,08E+02 -, 8,36E+00 I,94E-0I . 0,1558 0.0044 0,348 4,040 1.00 1,00 . 3.23E-01 .,4.44E-01 , i:67E-02 7.84E-01 
Nickel I,79E+02 S,76E+00 I,92E-02 0,1558 0,0044 0,348 4,040 I.OO • 1,00 3.38E-01 1.95E-01 l,65E-03 5:34E-01 
Vanadium 6,7IE+02 8,25E+00 4,13E-01 0,1558 • 0,0044 0,348 .4,040 I.OO LOO 3.I8E-01 7,31E-01 3,56E-02 . 1.08E+00 
Zinc 4,89E+0I I,03E+02 2,87E-0I 0,1558 0,0044 0,348 4,040 1,00 LOO 3,98E+00 5,33E-02 2.47E-02 4,06E+00 

Eastern Storage Areas , , . 
Aroclor 1248 - I,90E+00. 8.91 E-03 0,OOE+00 0,1558 . 0,0044 0:348 4,040 • 1,00. 1,00 3.43E-04 2,07E-03 0,OOE+00 2,4IE-03 
Aroclor 1254 I,50E+00 3.05E-02 0,OOE+00 0,1558 0,0044 0,348 4,040 1,00 LOO . l,18E-03 I,63E-03 . 0,OOE+00 2:81E-03 
Antimony l,38E+0r 6.90E-01 0,OOE+00 0,1558 - 0,0044 0,348 4,040 LOO I.OO 2.66E-02 l,50E-02 0,OOE+00 4,16E-02 
Bariuni , . . . 6.83E+02 • 4.67E-01 L19E-0I • 0,1558 0,0044 0,348 4,040 1,00 1.00 1.80E-02 7,44E-0I l,03E-02 7,72E.01 
Bervllium, 3.55E+OI 8.00E-02 2,60E-03 0,1558 •0,0044 ; . 0.348 4,040 • 1,00 •I.OO 3.09E-03. 3,87E-02 2,24E-04 420E-02 • 
Cadmium 2.80E+00 4.63E-0I 0,OOE+00 0,1558 0,0044 0.348 4,040 LOO LOO 1.78E-02 3,05E-03 0,00E+00 • 2,09E-02 
Chroriiium l.IOE+03 3.96E+0I LOIE-Or 0,1558 0,0044 0.348 4,040 1,00 1.00 1.53E+00 I,20E+00 . 8.70E-03 - 2,73E+00 
Cobalt •I.90E+01 ' :5.39E-0I • l,01E-02 0,1558 0,0044- 0:348 4,040 - LOO I.OO 2.08E-02 - 2,07E-02 8.70E-04 4,23E-02 
Copper 3.42E+02. 1.79E+0I : 2,32E-02 0,1558 0.0044 •0.348 4,040 1,00 . . I.OO 6.90E-0I 3,72E-01 .•• 2.00E-03 - l,06E+00 ' 
Lead 3,31E+02 1.40E+01 3,40E-03 0,1558 0,0044 • 0,348 4,040 LOO I.OO 5.41E-0I 3,60E-01 2.93E-04 9,02E-01 
Manganese 3,15E+03 6.46E+0I 1,94E-01 0,-I558 0,0044 0,348 4;040 1,00 • 1.00 2.49E+00 • 3.43E+00 . I.67E-02 5,94E+00 
Nickel 'LIlE+03 2.05E+01 ,I,92E-02 0,1558 0,0044 0,348 4,040 1,00 I.OO 7.90E-0I 1.21E+00 . I.65E-03 2,00E+00 
Vanadiuni 4,88E+03 ' 6.00E+01 4,13E-0I 0,1558 0,0044 0,348 4,040 1,00 I.OO 2.31E+00 . 5,31E+00 3.56E-02 7.66E+00 
Zinc 3,35E+02 1.I8E+02 2,87E-01 0,1558 0,0044 0,348 4,040- LOO • . LOO 4,56E+00 • 3,65E-01 2.47E-02 4.95E+00 

Southern Area 
. Antimony 7,30E+00 3.65E-01 , . 0,OOE+00 0,1558 0,0044 0,348 4,040 - 1.00 1,00 • 1 .41 E-02 7,95E-03 O.OOE+00 2.20E-02 

Chromium I,02E+02 6,92E+00 I.OlE-Ol • 0.1558 0,0044 . 0,348 4,040 . 1.00 1,00 2,67E-0r L.I l E-OI 8.70E-03 3.87E-0I 
Lead 9,89E+0I , 8,23E+O0 3.40E-03 0.1558 0.0044 0,348 4,040 I.OO • ' 1,00 -• 3,I7E-01 , 1,08E-01 2.93E-04 •4.25E-01 
Manganese • 5,47E+02 1,12E+0I 1.94E-0I 0.1558 ' 0,0044 0,348 4,040 1,00 1,00 4,32E-0I 5,96E-01 I.67E-02 1.04E+00 
Mercurv '5,20E-0I • 1,04E-02 O.OOE+OO 0.1558 0,0044 ' 0,348 ' 4,040 , 1,00 1,00 , 4,01E-04 5,66E-04 O.OOE+OO 9,67E-04 
Nickel r l,89E+02 8,98E+00 I.92E-02 0.1558 0,0044 0,348 4,040 •1,00 1,00 3.46E-0I 2,06E-01 I.6SE-03 • 5,54E-01 
Selenium 5,50E-0I . 5,27E:OI 4.40E-03 0.1558 0,0044 0,348 . 4,040 1,00 I.OO 2,03E-02 5,99E-04 . 3.79E-04 . ' 2,I3E-02 
Vanadium I,8IE+03. 2,23E+OI 4.I3E-0I 0,1558 0,0044 0,348 4:040 LOO • 1.00 8.59E-01 • 1.97E+00. 3,56E-02 2,87E+00 
Zinc 4,76E+02 1,21 E+02 2.87E-01 0,1558 0,0044 0,348 4,040 1,00 • 1.00 4,68E+00 5,18E-01 , 2:47E-02 5,22E+00 

Hudson Branch Wetland 
Antimony 7.00E+00 3,50E-01' O.OOE+OO 0,1558 0,0044 0.348 4,040 1,00 , I.OO l,35E-02 7.62E-03 0,00E+00 . • 2,llE-02 
Barium 7.39E+02 5,04E-01 I,I9E-01 0,1558 0,0044 0.348 4.040 LOO I.OO I,94E-02. , 8,05E-01 I.03E-02 8,35E-01 
Bervllium 6.0IE+0I I,35E-01 . 2.60E-03 0,1558 0,0044 0.348 4.040 1,00- - 1.00 5.21E-03 -6,55E-02 2.24E-04 7,09E-02 
Cadmium 5.30E+00 6,25E-0I O.OOE+OO, 0,1558 0,0044 0.348 4.040 1,00 1.00 2.41 E-02 5,77E-03, O.OOE+00 2,99E-02 
Cliromium 8,94E+03 l,84E+02 I.OlE-01 0,1558 0,0044 0.348 4.040 , 1,00 1,00 7.UE+00 9,74E+00 8.70E-03 1,69E+01 
Cobalt 8,7IE+0I 3,94E+00 l,0IE-02 0,1558 0,0044 0.348 • 4.04O 1,00 I.OO 1.52E-0I 9,49E-02 8.70E-04 2,48E-01 
Copper 8,87E+02 2,05E+01 • 2,32E-02 . , 0.1558 0,0044 0.348' 4.040 1,00 1,00 7.92E-0I 9,66E-0I 2.00E-03 I,76E+00, 
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Table 4-16 

Red Fox - Maximum Estimated PCOPEC Exposure Dose • 

SMC Facility 

Newfield, New Jersey 

Terrestrial/Wetland Habitats 

Surface Soil 
PCOPECs 

Maximum 
Surface Soil-

Concentration 
(mg/kg)' 

Maximum 
Small Mammal 
Concentration 

(mg/kg)' 

Maximum 
Surface Water 
Concentration 

(mg/L)' 

3.40E-03 

Food 
Ingestion 

Rate 

(kg/day)" 

01558 

Surface 
Soil 

Ingestion 
Rate 

(kg/day)" 
0,0044 

Surface 
Water 

Ingestion 

Rate-

(L/day)" 
0,348 

Body 

Weight 

(kg)" 

4.040 

Area Use 

Factoi-" 

1,00 

Temporal 

Use 

Factor" 

, 1,00 

Small Mammal 

Exposure Dose 

(mg/kg/BW-

day)' 

7.82E-01 

Surface Soil 

Exposure Dose 

(rag/kg/BW-

, day)' 

8,28E-01 

Surface Water 

Exposure Dose 

(mg/kg/BW. 

day)' 

2,93E-04 

Total Maximum 

Exposure Dose 

(mg/kg/BW. 

day)' 

l,61E+00 Lead 7.60E+02 2.03E+01 

Maximum 
Surface Water 
Concentration 

(mg/L)' 

3.40E-03 

Food 
Ingestion 

Rate 

(kg/day)" 

01558 

Surface 
Soil 

Ingestion 
Rate 

(kg/day)" 
0,0044 

Surface 
Water 

Ingestion 

Rate-

(L/day)" 
0,348 

Body 

Weight 

(kg)" 

4.040 

Area Use 

Factoi-" 

1,00 

Temporal 

Use 

Factor" 

, 1,00 

Small Mammal 

Exposure Dose 

(mg/kg/BW-

day)' 

7.82E-01 

Surface Soil 

Exposure Dose 

(rag/kg/BW-

, day)' 

8,28E-01 

Surface Water 

Exposure Dose 

(mg/kg/BW. 

day)' 

2,93E-04 

Total Maximum 

Exposure Dose 

(mg/kg/BW. 

day)' 

l,61E+00 

Manganese I,68E+03 3.44E+01 . 1,94E-01 01558 0,0044 0,348 4,040 1,00 , 1,00 1.33E+00 -' l,83E+00 l,67E-02 3,17E+00 

Mercury 5,2OE-0I l,04E-02 O.OOE+OO 01558 0,0044 0,348 4,040 1,00 1,00 4.01 E-04 5,66E-04 0,00E+00 9,67E-04 

Nickel 3,36E+03 3,43E+01 1.92E-02 , 01558 0,0044 ' 0,348 4,040 1,00 1,00 • 1.32E+00 • 3,66E+00 I,65E-03 4,98E+00 

Selenium 6,20E-0I 5.5IE-0I 4,40E-03 01558 0,0044 0.348 4,040 1,00 I.OO 2:i3E-02. 6.75E-04 3,79E-04 2,23E-02 • 

Vanadium I,2IE+04 I,49E+02 4,13E-01 0.1558 0,0044 0.348 ,4,040 1,00 I.OO 5.74E+00 I,32E+01 3,56E-02 1,90E+0I 

Zinc I.31E+03 I,30E+02 2.87E-01 01558 0,0044 0.348 4,040 1,00 •' I.OO .5.03E+00 l,43E+00 2,47E-02 6,48E+00 

Notes: 

' Maximum surface soil concentrations from Table 2-4, 

' Maximuni small mammal concentrations from Table 4-6, 

' Maximum surface waler concentratiori from Table 2-1, ' ' ' 

" from Table 4-1, 

' Maximum small mammal concentration * food ingestion rate * area use factor • temporal use factor divided by body weight, , 

' Maximum surface soil concentration • surface soil ingestion rate * area use factor * temporal use factor divided by body wijight, 

' ,Maximum surface water concentration • surface water ingestion rate • area use factor '.temporal use factor divided by body weight, 

' Sum of maximum small mammal, surface soil and surface water exposure doses. 
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•fable S-I 
Aquatic Invertebrate Risk Characterization - Maicimum Surface Water Concentrations 

SMC Facility 
Newfield, New Jersey 

• • • ' : • • . • ' • , ' f 

Surface Water 

PCOPEC 

Maximum 

Concentration 

(UgA.) ' 

Effect 

Concentration 

(ugfl.)' 

Species Endpoint 
Hudson Branch 

T R V H Q ' • 

Aluminum 2,310 . 87 A l l aquatic organisms Chronic (CCC) Water Quality Criterion " .'l-.-.-il 
2,310 , 89 Hyalella azteca LCSO 2(. 1 01 

-, 2,310 540 Daphnids Lowest Test EC20 
2,310 750 Al l aquatic organisms Acme (CMC) Water Qualiry Criterion t 1 MO 

- 2,310 - 1,900 Daphnids Lowest Chronic Value for Daphnids 1 1 .(!•) 
Chromium 101 27.0 - A l l aquatic organisms Chrbnic (CCC) Water Quality Criterion M r , 

101 < 44.0 Daphnids Lowest Chronic Value for Daphnids 
101 565 -All aquatic organisms Acute (CMC) Water Quality Criterion 2.E-01 
101 > 1,000 Hyalella azteca LCSO LE-OI 

Copper . 23.2 . 0.21 Daphnids Lowest Test EC20 
23.2 0.23 Daphnids Lowest Chronic Value for Daphnids 1 U.I - l l , ' 
23.2 • 278 Al l aquatic organisms Chronic (CCC) Water Quality Criterion 
23.2 . 3.68 A l l aquatic organisms Acute (CMC) Water Quality Criterion 

. 23.2 6.07 Nondaphnid Invertebrates • Lowest Chronic Value for Nondaphnid Invertebrates 4 i ; ' r : « 
23.2 36.0 . • Hyalella azteca LCSO 6.E-01 

Iron 3,080 - 16.0 Daphnids Lowest Test EC20 
3,080. 158 Daphnids Lowest Chronic Value for Daphnids 1 91 01 j 
3,080 1,000 Al l aquatic organisms Chronic (CCC) Water Quality Criterion 
3,080 - 1,640 Leptophlebia marginata NOAEL - Survival (84 days exposure) >I fill 
3,080 .. >1,000 Hyalella azteca • - LCSO M U.) 1 

" 3,080 - 73,070 Leptophlebia marginata .LCSO 4.E-02 
Manganese 194 - , 80.3 • Al l aciuatii; organisms Tier 11 - Secondary Chronic Value • r 'UO 

194 > 1,000 Hyalella azteca LCSO 2.E-0I , 
- 194 •, < 1,100 Daphnids • Lowest Chronic Value for Daphnids 2.E-01 

194 < 1,100 Daphnids Lowest Test EC20 2.E-D1 • 

' - - 194 ." 1,470 A l l aquatic organisms Tier I I - Secondary Acute Value LE-OI 
Nickel 19,2 <5 . Daphnids Lowest Chronic Value fof Daphnids 

_ - . 19.2 ' 15.7, Al l aquatic organisms Chronic (CCC) Water Quality Criterion 
' 19.2 45.0 Daphnids Lowest Test EC20 4.E-0I 

19.2- 75.0 Hyalella azteca LCSO 3.E-01 
19.2 128 Nondaphnid Invertebrates Lowest Chronic Value for Nondaphnid Invertebrates I.E-01 
19.2 142 Al l aquatic organisms Acute (CMC) Water Quality Criterion l.E-OI 

Vanadium 413 19.1 A l l aquatic organisms Tier 11 - Secondary Chronic Value 
413 284 - Al l aquatic organisms Tier 11 - Secondary Acute Value J+OO '.:---•' 

. 413 430 Daphnids Lowest Test EC20 9.6.E-01 
413 : >980 . Daphnids Lowest Chronic Value for Daphnids 4.E-0I 
413 1,251 Hyalella azteca LCSO 3.H-01 
413 4,500 Daphnia magna LCSO 9.E-02 

Zinc . ,287 36.1 Al l aquatic organisms Chronic (CCC) Waler Quality Crilerion S l UU 
287 36.1 Al l aquatic organisms Acute (CMC) Water Quality Criterion K 1 
287 46.7 Daphnids Lowest Chronic Value for Daphnids '--'6.1 
287 56.0 Hyalella azteca LCSO a-;.'' 15.E+00.'' 
287 > 5,243 Nondaphnid Invertebrates Lowest Chronic Value for Nondaphnid Invertebrates S.E-02 

Notes: 
' Maximum surface waler concentration from Table 2-2. 

' Surface water TRVs identified in Tabic 3-1. 

' HQ (Hazard Quotienl) = Maximum concentraiion / Surface water TRV. 
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Table 5-2 
Aquatic Macroinvertebrate Risk Characterization - Maximum Sediment Concentrations 

SMC Facility 
Newfield, New Jersey 

Sedinient PCOPEC 

Maximum 

Concentration 

(mg/kg)' 

Sediment TRV 

(mg/kg)' 

Hudson Branch 

Sedinient PCOPEC 

Maximum 

Concentration 

(mg/kg)' 

Sediment TRV 

(mg/kg)' 
HQ' # Samples > T R V 

# Detect Samples > 

TRV' 

VOCs f 

Acetone 0.43 22.5 2E-02 0/5 = 0% .0/5 = 0% 

Carbon Disulfide 0.004 2.20 2E-03 0/5 = 0% 0/5 = 0% 
Methylene Chloride 0.87 26.0 3E-02 0/5 = 0% 0/5 = 0% 

SVOCs • 

Benzoic Acid 3.20 " NA - - - • 
Bis(2-ethylhexyl)phthalate 0.58 8,900 . 7.E-05 0/2 = 0% 0/2 =. 0% 
Phenol 0.52 1.40 4.E-01 0/2 = 0% 0/2 = 0% 

Pestiddes 

4'4-DDD 0.074 0.0049 I 1 . 6/6=100% 3/3 = 100% 

4'4-DDE 0.046 0.0032 : 1 41 <01 6/6=100%, 3/3 = 100% 
4,4'-DDT .- - 0.051 . 0.0042 1 2f l l l l . 6/6=100% 3/3 = 100% 

PCBs , 

Total PCBs 1.89 0.059 3.: i '*()I 5/6 = 83% , 4/5 = 80% 
(Aroclors 1248, 1254, 1260) 

- . - . • • - . •' • ,' - ' • - • 
Inorganics - ' - " 

Aluminum 32,700 . 25,500 1 I 1 0(1 4/35=11% ,' 4/35=11%, . 

Antimony '..'-' - 270 3'.00 ' X l l (ll 35/35 = 100% 28/28= 100% 

Arsenic 77.6 9.79 ^ l >()i> 23/45 = 51% 23/45 = 51% 

Barium ' 688 ' N A ' - -
Beryllium - 22̂ 8 ' NA' _ -
Cadmium 3.90 0.99 41 .00 25/45 = 55% 10/30=33% 

Chromium 15,700 43.4 t( . 1 .(12 50/50 = 100% 50/50= 100% 

Cobalt 67.3 50.0 - 1 LKii) 1/35'= 3% 1/35 = 3% 

Copper 611 - 31.6 1 9L. ( ) I 37/50=74% 37/50 = 74% 

Iron 43,500 20,000 : J 1-100 13/45 = 29% 13/45 = 29% 

Lead 437 , 35.8 1 21 101 34/45 = 76% 34/45 = 76% 

Manganese 1,210 630 2 1 lUn 10/45 = 22% 10/45=22% 

Mercury 8.30 0.18 16 1-01 35/45 = 78% 33/43 = 77% 
Nickel 1,090 - 22.7 1 KMOl 42/50=84% 42/50 = 84% 

Selenium 7.20 NA _ _ . • . _ 
Vanadium 4,870 • NA _ - -
Zinc 767 121 6 1 00 28/45 = 62% 28/45 = 62% 

Notes: 
Maximum sediment concentration from Table 2-3. , 

, ^ Sediment TRVs identified in Table 3-2. 
' HQ (Hazard Quotient) = Maximum conceniration / Sediment TRV. 
' Includes noh-deiecl samples with SQLs greater than sediment TRV. 

• * Excludes non-detect samples with SQLs greater than sediment TRV: 
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Table 5-3 
Semi-Aquatic Wiltllifc Receptors Maximum Concentration Risk Characterization • 

SMC Facility 
Newfield, New Jersey , 

Hudson Branch 

Sediment PCOPEC 
Avian NOAEL 
TRV (rag/kg-

BW/day)' 

Mammalian 
NOAEL TRV 

(mg/kg-
BW/day)^ 

Maximum 
Muskrat Dose 
(mg/kg/BW-

day)' 

Maximum 
Mallard Dose 
(mg/kg/BW-

day) 

Maximum 
Little Brown 

Bat Dose 
(mg/kg/BW-

' day)' 

Maximum Tree 
Swallow Dose 
(mg/kg/BW-
, day)' 

Maximum 
Muskrat 

NOAEL HQ' 

Maximum 
• Mallard 

NOAEL HQ' 

Maximum 
Little Brown 

Bat NOAEL 
HQ' 

Maximum Tree 
Swallow 

NOAEL HQ' 

SVOCs 

Phenol NA ,120 .. I.59E-01 , I,93E-01 9,82E-02 2.54E-01 l,E-03 - 8,E-04 -
Pesticides , - -

4,4'-DDD - . -•• 7,77E-04 9:25E-04 . 1,34E-01 3.46E-01 
4,4'-DDE 5,35E-04 . 6.38E-04 l,95E-02 5.06E-02 
4,4'-DDT • - , 

• - -
5,80E-04 ' 6,92E-04 9,78E-03 .2.53E-02 . • 

Total DDT 0,23 - 0,15 . 1.89E-03 2,26E-03 1,63E-01 4.22E-01 - l.E-02 , LE-02 
PCBs 
' Aroclor 1248 0,36, 0,50 , 2.47E-03 • 2:66.E-03 2,86E-01- 7.40E-0,1 ' 5,E-03 7E-03 6,E-01 

Aroclor 1254 ' . ' 0,36 0,14 4.04E-04 4,25E-04 5,50E-02 l,42E-01 3,E-03 lE-03 4,E-01 4E-01 
Aroclor 1260 0,36 0,14 8.53E-04 , 8,78E-04 1,30E-0I 3,36E-0I 6,E-03 2E-03 9,E-01 9E-01 

Inorganics - , 

Antimony ' NA 0.059 8.23E-01 9,28E-01 5,76E+0I l,49E+02 . .'9 8 E^<-02 •\ . 
Arseruc 2,24 . 1.04 2.81E-0I 3,20E-0I 2,I0E+00 • 5,44Ê <-00 3,E-01 , lE-01 2r C 
Barium 20,8 51.8 7.29E+00 -8-68E-t̂ 0O - 1,47E•̂ 02 3,80E-f02 i,E-or ' • 4E-01 -
Beryllium NA , 0,53 3:74E-0I • 4,49E-01 4,86E-f00 1,26E+0I 7,E-0I - . 
Cadmium : 1.47. 0,77 8.24E-02 - 9,92E-02 5,99E-0I I.55E+00 LE-OI 7E- . 8 E-OI 
Cluomium 2.66 2,40 6,00E+0I 6,87E-)-01 2,21E+02 • 5.72E+02 25 . '1 
Cobalt . 7.61 7:33 I,25E-01 I,34E-01 l,44E-f0I 3.72E+01 2.E-02 2E-02 2-E+OO 
Copper 4.05 -5,60 2,30E+00 2,63E+00 I,56E+0I , 4,03E+01 . -4,E-0I 6E-0I 1 1 - I 
Lead -1.63 4,70 I,09E t̂-00 l,20E+00 6,I5E+00 1,59E+01 2,E-01 7E-0I lE-o: 
Manganese •- 179'^ - 59,4 ' 7.34E+00 8,59E-<-00. 2,58E+02 6,68E+02 • LE-OI 5E-02 4 L '.O 

. Mercury 0.039 0,250 , 3,00E-02 3.42E-02 1.9IE-f00 . 4,96E+00 LE-OI 9E-01 
Nickel 6.71 , 1,70 2.73E+00 3,02E+00 3,I2E+01 8,07E+01 5E-01 
Selenium • 0.29 , ,0,14 2.75E-0I , 3,32E-01 1,54E+00 , ,3,98E+00 -1E•̂ 00 

, Vanadium 0.34 4,16 8,28E+00 •• 8,74E+00 I,04E+03 •2,69E+03 . 2 6E -H rl-

,Zinc 66,1 60,0 L24E-1-01 1,48E+01 I,37E+02 '3,56E+02 2E-01 2,E-0I 5 I -L > 

. Tota 1 Hazard Index = 6 L - . • 4 1- 1-3 's3E ' 

Notes:, 

' Avian NOAEL TRVs from Table 3-4 (applies to mallard and tree swallow), -

' Mammalian NOAEL TRVs from Table 3-5 (applies to muskrat and litlle brown bat), 

^ Maximum muskral exposure dose from Tabic 4-7, 

' Maximum mallard exposure dose from Tabic 4-8, 

' Maximum little brown bat exposure dose from Table 4-9, 

^ Maximum tree swallow exposure dose from Tabic 4-10, 

' HQ (Hazard Quotient) = Maximuin exposure dose / NOAEL TRV, 
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Table 5-4 
Terrestrial/Wetland Plant Maximum Concentration Risk Characterization - Surface Soils 

SMC Facility 
Newfield, New Jersey 

Surface Soil PCOPECs 

Maximum Surface 

Soil Concentration 

(mg/kg)' 
' Plant TRV^ Plant HQ^ 

Former Lagoon Area 

Antimpny ,6.50 • 5.0 lE-fOO 

Chromium 5-1:4 ' - • ' NA• - . 
Copper 91.3 . 70 lE-HOO 

Lead 14.7 120 lE-01 

Manganese 408 - 220 2EH-00 

Nickel 179 - - 3 8 5E-I-00 

Vanadium 671 • . 100 7E-I-00 -

Zinc 49 160 3E-01 

Eastern Storage Areas 

Aroclor 1248 .1.90 40 , , 5E-02 

Aroclor 1254 1.50 . 40 4E-02 

Antimony - 14 - 5.0 3E+00 . 

Barium 683, - 1,414 5E-01 

Beryllium , 35.5'. 56.8 6E-01 

Cadmiijm 2.8 32 9E-02 

Chromium 1,100 • NA -
Coball 19.0 • - 13 ', . ,• lE+OO 

Copper 342 70 •• • 5E-I-00 

Lead 331 120 3E-t-0i) 

Manganese 3,150 220: 1.4E+01 

Nickel 1,110 , ; , • 38 2.9E+01 

Vanadium 4,875 100 4.9E+01 . 

Zinc 335 . 1 6 0 2E-I-00 

Southern Area 

Antimony 7.3 5.0 1E-H)0 

Chromium 102 , . NA • -
Lead 98.9 120 8E-01 
Manganese 547 ,220 2E-H)0 
Mercury 0.52 0.30 2E-1-00 

Nickel . 1 8 9 38 5E-I-00 

Selenium 0.55 0.52 lE+00 

Vanadium 1,810 100 . L8E-I-01 
Zinc 476 - 160 3E-H)0 

Hudson Branch Wetland 

Antimony 7.0 . . . 5.0 , lE-t̂ OO 
Barium ^ 739 . , 1,414 5E-01 

Beryllium 60.1. 56.8 lE-LOO 

Cadmium 5.3 32 2E-01 

Chroniium 8,940 NA - . • 
Cobalt , . 87.1 13- . 7E-I-00 

Copper 887 70 1JE-H)1 

Lead 760 120 6E-1-00 

Manganese 1,680 ' 2 2 0 8E-f00 
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Table 5-4 
Terrestrial/Wetland Plant Maximum Concentration Risk Characterization - Surface Soils 

SMC Facility 
Newfield, New Jersey 

Surface Soil PCOPECs 

Maximum Surface 
Soil Concentration 

(mg/kg)' 
Plant TRV^ Plant HQ' 

Mercury 0.52 0.30 2E-1-00 
Nickel • -3,360 38 8.8E+01 
Selenium 0.62 0.52 lE-i-00 

Vanadium 12,100 100 1.2E-H02 
Zinc 1,310 160 SE-l-OO 

Notes: 
' Maximum surface soil concentration from Table 2-4 

^ Plant Toxicity Reference Values (TRVs) from Table 3-3. . 

NA - Not Available I 

' Hazard Quotient (HQ) = Maximum soil concentration / Plant TRV. 
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_ - Table 5-5 
'Wildlife Receptors Maximum Concentratioii Risk Characterization - Tcrrcstrial/Wctland Habitats 

SMC Facility ' 
Newfield, New Jersey 

Surface Soil 
PCOPECs 

Avian 
NOAEL 

TRV (mg/kg 
BW/day) ' 

Mammalian 
NOAEL 

TRV (mg/kg 
BW/day)' 

Maximum 
Mourning 
Dove Dose 

(mg/kg-
BW/day)' 

Maximum 
White-footed 
Mouse Dose 

(mg/kg-
BW/day)'' 

Maximum 
. American 
Robin Dose 

(mg/kg-
BW/day)' 

Maximum 
Short-Tailed 
Shrew Dose 

(mg/kg-
BW/day)' 

Maximum 
Rcd-Tailcd 
Hawk Dose 

(mg/kg-
BW/day)' 

Maximum 
Red Fox 

Dose (mg/kg-
BW/day)* 

Maximum 

Dove HQ' 

Maximum 

Mouse H Q ' 

Maximuni 

Robin H Q ' 

Maximum 

Shrew HQ' 

Maximum 
Hawk H Q ' 

Maximuni 

Fox HQ' 

Former Lagoon Area . 
Aiitiiiioriy NA 0,059 1,13E-01 4,89E-02 8,1 OE-01 9.97E-01 2,67H-02 1.96E-02 . . • 8E-01 . . 1 - | > o i . , 3E-01 
Chroniium 2:66 2,40 1,03E+00 '4,60E-01 '2,07E-fOO , ' 3,15E+00 3,49E-01 ' 2.26E-01 4E-0I 2E-01 8E-01 1 t-oo lE-OI 9E-02 ' 
Copper' 4,05 5,60 2,76E+00 l,83E-fOO 5,98E f̂00 8,10E+00 ,l:21E+00 6,72E-01 7E-0I 3E-01 i i ; - i i i i 11 -1)1) 3E-0I . lE-01 
Lead 1,63- •4,70' 3,53E-OI 2,04E-0I 8,98E-0I l,23E-f00, 2,91 E-01 1,53E-01 2E-0I • 4E-02 6E-01 . 3E-01 2E-01 3E-02 
Mansane'se 179 59,4 9,75E+00 , 5,57E-<-00 4,37E-)-00 ' 1,18E+01. 6:97E-01 7,84E-01 5E-02 9E-02 2E-02 2E-01 4E-03 I E-02 
Nickel - 6,71 1.70 2,98E+00 I,2IE+00 5.40E-0I 3.66E-t-00 7.I9E-01 5,34E-0I 4E-0I 7E-0I 8E-02 I f -01) IE-01 3E-01 
Vanadium 0,34 4.16 9,25E+0a 2,4IE-»-00 5.24E t̂-00 I,73E+01 7.01 E-01 • I,08E+00- 2.7E+0I ' 6E-01 • i:sE-(-oi-̂ ' 4E-M)0> :L-OI) 3E-01 
Zinc 66.1 60,0 6,66E-t-00 5,91E+00 3,76E+01 4,I9E+0I 8,49E+00 4,06E^f00 I E-OI lE-01 6E-01 7E-01 I E-OI 7Er02 

Total Hazard Index 2.9E+0I 3E+00 r.9E-M)I 1 2.7E-M)1 --3E-t-00 IK-OO 
Eastern Storage Areas 

Aroclor 1248 0,36- 0,50 •; , 2,60E-02 7,37E-03 1.20E-(-00 I,35E+00 ' 7.30E-04 2,41 E-03 7E-02 lE-02 31-1)1) H -l)() 2E-03 , 5E-03 
Aroclor 1254 • 036 0,14 .,1.95E-02 4,82E-03 . 8,72E-01 9,78E-01 2.50E-03 2,81 E-03 5E-02 3E-02 2V-00 •-F-UU 7E-03 . 2E-02: 
Antimony NA 0,059 2.36E-01 1,01E-0I l,72E-t-00. 2,12E t̂00 5.66E-02 4,16E-02 . 2h+mj . titd'Ei^im 

. • • 
7E-0I 

Barium 20,8 51,8 •2.34E+01 I,64E•^0I 9.38E+00 2,20E+0I, 4,52E-02 7,72E-0I IL-KIO 3E-01 5E-01 4E-01 2E-03 lE-02 
Beryllium NA 0,53 1.56E+O0 l,20E+00 .2,88E-0I 9.24E-0I 6,71E-03 4,20E-02 . 2F-1I0 . 2E-00 8E-02 
Ciidmium - 1,47 0,77 1.86E-01 I,56E-01 2,30E+00 2.56E+00 3,79E-02 2,09E-02 I E-OI 2E-01 2 r . i m 3i:-i)ii 3E-02 - 3E-02 
Ctiromium 2:66 2,40 - 2.01E+0I 9,18E•̂ 00 4,40E+01 6.69Ê <-0I 3,25E-l-00 2,73E+00 8E-H)0 41-00 i . 7 r - i i i 2.8K.-III 11-00 I I - l l l l 
Cobalt • 7,61 7,33 2.67E-0I 7,45E-02 3,34E-01 6.91 E-OI 4.48E-02 , 4,23E-02 4E-02 lE-02 4E-02 - 9E-02 6E-03 6E-03 , 
Copper 4,05 5,60. . 6,99E-i-00 3,59E+00 2,24E+01 3.03E+0I l,47E+00 l,06E+00' : i I I 6E-0I 61 -110 *;r-o» 4E-0I • 2E-0I 
Lead 1,63 470 5,09E-l-00 • l,84E+00 .I,15E+0I I.82E+01 l,15E+00 9,02E-01 JI +110 - 4E-01 ='^'7E-l-00'-' 4i;-i-oii 7E-0I 2E-01 -
Maiicanese 179 •59,4 ' 7,40E-fOI 4,26E+01, 2,14E-f01 7.75E+01 . 5,3IE+00 5.94E+00 4E-0I 7E-0I lE-OI IF-rdil 3E-02 .. lE-01 

•Nickel • , 6,71 • -1,70 ' ;, •• 1,67E1-01 5,83E-fOO 3,33E+00 2:27E+0I l,68E+0ff 2,O0E+OO :Ef(H) 3r-uo 5E-01 I . 3 L T I ) I 3E-0I lE-00 
Vanadium 0.34 - 4,16 . 6,46E-fOI . , l,67E-fOI 3.77Ê *-0I ,'I,25E+02 . 4,94E-f:00 7.66E+00 l.'JE-02 4K'O0 1 11 - u ; JOF 1-01 l'SE+01 ;i -roo 
Zinc • 661 60,0; 2,I2E-^01 • 1,75E+01 7,I2E-^01 8,36E+01 9,72E+00 - 4,95E+00. 3E-0I 3E-0I ir-rm 11 -III) lE-OI 8E.02 

Southern Area ' , - -
' • 1 ' • ' Tot il Hazard Index •;i2riE-«)2" i 1.8E+0ir ".̂ rsE+rar; l.TEHll ' 6E-I-00 > -t 

Southern Area ' , - -
Antimony NA 0,059 I,26E-01 5,46E-02 • 9.1 OE-01 I„I2E+00' 2:99E-02 1 2,20E-02 . 9E-0I . 1 ')L-OI . • 4E-0I 
Chromium 2.66 2,40 1,95E+00 :S,81E-0I 4,09E+00 6,22E+00. '5.73Er01 3,87E-0I 7E-01 . 4E-0I 21 1)0 JI'-i)» 2E-0I • 2E-01 
Lead 1,63 4,70 1,72E+00 7,46E-0I 4.26E-f00' 6,35E+00 6.75E-01 4,25E-01 IK-OI) 2E-0I 3E-00 IE-00 4E-0I 9E-02 
Manganese • 179 59,4 '•I,30E-f01, . 7,45E-t-00 5.45E+00 1,54E+0I 9.31E-01' I,04E+00 7E-02 . • lE-OI 3E-02 3E-0I 5E-03 2E-02 
Mercury 0.039 • 0,250 9.20E-03 4,08E-03 I.78E-03 l,09E-02 8,53E-04 9,67E-04 2E-01 2E-02 5E-02 4E-02, 2E-02 4E-03 
Nickel 6.71 '. 1,70 3,I4E-fO0 l,27E <̂-00 5.70E-0I 3,87E-<-00 7,38E-01 ; ' 5,54E-01 SE-01 7E-01 8E-02 '2E-00 lE-OI 3E-01 
Selenium 0,29 0,14 ., 4,76E-02 :3,87E-02 7.51 E-02 9,17E-02 4,35E-02 2:i3E-02 •. 2E-01 3E-01 • 3E-01 , 7E-01 • lE-01 . 2E-01 , 
Vanadium • 0,34 • , 4,16 2,42E-i-0I 6,26E+00 1,40E+01 • 4,64E+01 • l,85E+00 2,87E+00 - i i - n i :E-run .4.1B+01 ] i r - r i i i SI rOII 7E-0I 
Zinc 66,1 60,0 2,66E+01 2,14Ê *-01 8.02E+0I 9:58E+01 9,97E+00 • . 5.22E+00 • - 4E-or - 4E-01 . 11- -Oil • "-ZE-I-OO 2E-01 . 9E-02 

Hudson Branch Wetland 

• ' 
Tot il Hazard Index f 7.''4E+01,''. '4E+00'S2- •-4,7E+01 ' i 3,9E-M)L ..',2E=1-'00» 

Hudson Branch Wetland 
Antimony - NA 0,059 1,21E-0I 5,25E-02 8,73E-01 l,07E-fOO 2.87E-02 2.1IE-02 9E-0I .- in.sF-Kii . 4E-0I 
Barium 20,8 51,8- 2,53E+0I 1,78E+01 LOIE+Ol 2,38E+01 4,83E-02 ' 8,35E-0I • lE-KlO 3E-01 5E-0I 5E-01 2E-03 2E-02 
Beryllium NA 0.53 2,39Ê <-00 I,78E î-00 4.87E-0I, l,56E+00 1.I2E-02 7,09E-02 3EH1I) . 3L+UI) IE-01 
Cadmium 1,47 :• 0.77 2,80E-01 2,25E-01 3,82E+00 4,26E+00 . 5.13E-02 2,99E-02, 2E-01 3E-0I -.."SE-HiO'H 't, f,L-rnn 3E-02 4E-02 
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Tabic 5-5 
Wildlife Receptors Maximum Concentration Risk Characterization - Tcrrcstrial/Wctland Habitats 

SMC Facility 
Newfield, New Jersey 

Avian 
NOAEL 

TRV (mg/kg-
BW/day) ' 

Mammalian 
NOAEL 

TRV (mg/kg 
BW/day) ^ 

Maximum Maximum Maximum Maximum Ma.ximum 
Maximum ' 
Red Fox 

Dose (mg/kg 
BW/day)" 

Surface Soil 
PCOPECs 

Avian 
NOAEL 

TRV (mg/kg-
BW/day) ' 

Mammalian 
NOAEL 

TRV (mg/kg 
BW/day) ^ 

Mourning 
Dove Dose 

(mg/kg-
BW/day)^ 

White-footed 
Mouse Dose 

(mg/kg-
BW/day)'' 

American 
Robin Dose 

(mg/kg-
BW/day)' 

Short-tailed 
Shrew Dose 

(mg/kg-
BW/day)" 

Rcd-Tailcd 
Hawk Dose 

(mg/kg-
BW/day)' 

Maximum ' 
Red Fox 

Dose (mg/kg 
BW/day)" 

Maximum 

Dove HQ' 

Maximum 
Mouse H Q ' 

Maximum 

Robin HQ' 

Maximum 
Shrew HQ' 

Maximum 

Hawk HQ' 

Maximum 

Fox HQ' 

Chromium 2.66 • 2.40 , l,63E+02 7,44E+01 3,57E f̂02 5.44E+02 1.51E-f01 1,69EH-01 6IE-01 J.IE-rOl ,'1 3E-(-02 2-3E-H)2 fiL-DI) Th-Hlll 
Cobalt . 7.61 7,33 I,19E+00 3,30E-01 l,52E+00 . 3.16E+00 3.24E-01 2,48E-01 2E-01 4E-02 2E-01 4E-0I 4E-02 3E-02 
Copper '4.05 5,60 l,50E t̂-01 6,28E+00 5,81E+01 • 7.87E+01 • 1.69E+00 l,76E+00 41'-00 '"•'1E4-00'" f4E-M)l -l''4E-f01 ' 4E-0I 3E-01 
Lead 1,63 4,70 1,10E+01 3,57E+00 2.27E+01 3.79E+01 1.66E-+00 1.61E•̂ 00 ' *~7i;-(-oo 8E-01 I 4E•̂ 0^ 8E-+-00 lE-on 3E-01 
Manganese 179 " 59,4 3,96E•̂ 01 2,27E+01 I.30E-f01 4,30E-f01 2,84E-f00 3,I7E-t-00 2E-0I 4E-0I 7E-02 7E-0I 2E-02 5E-02 
Mercury 0,039 • 0,250 9,20E-03 4,08E-03 1.78E-03 l,09E-02 •8,53E-04 9,67E-04 . 2E-0I 2E-02 5E-02 4E-02 2E-02 4E-03 
Nickel 6,71 1,70 4,85E+01 1,56E^̂ 0I I.OIE-HOI 6.87E-̂ 01 2,82E-)-00 4.9iE•^00 -L-rOO 9E-«)0 :r-()o 4 DE-Wl"* 4E-0I 31-00 
Selenium 0,29 0,14 5,36E-02 4,40E-02 8.20E-02 1,OOE-01 4,55E-02 2,23E-02 2E-0I 3E-0I 3E-0I 7E-0I 2E-01 2E-01 
Vanadium 0,34 4,16 l,60E-t-02 4,llE-f01 9.35E+0I 3.I0E+02 l,22E-i-01 I,90E-t-0I ' 4."L+0: lK-01 :.81X)2 - 4E-rt)l 5E-.00 • 
Zinc 66.1 60,0 5,23E+0I. 3,88E-f01 .1.I3E+02 1.46E+02 I,07E+0I 6,48E-t-00 8E-0I 6E-0I 21-01) 2> •̂ ()l) 2E-01 IE-01 

Tota! Hazard Index S SF+02 SSE-01 4 4rf u: 3 '>rT[)2 4 4E-H)1 ' I f.E- 111 

Notes: 
Avian NOAEL TRVs from Table 3-4 (applies lo mouniing dove; Anierican robin and red-lailed hawk). 

Mammalian NOAEL TRVs from Table 3-5 (applies lo white-fooled mouse, short-tailed shrew and red fox). 

Ma-ximum mouming dove exposure dose from Table 4-11, 

Maximum while-footed mouse exposure dose from Table 4-12. 

Maximum American robin exposure dose from Table 4-13. 

Maximum short-tailed shrew exposure dose from Table 4-14. ' ' ' ' 

Maximum red-tailed hawk exposure dose from Table 4-15. 

Maximum red fox exposure dose from Table 4-16. . < ' 

HQ (Hazard Quoiienl) = Maximum exposure dose / NOAEL TRV. 
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Table6-1 
Aquatic Invertebrate Risk Characterization - Mean Surface Water Concentrations 

* SMC Facility 
Newfield, New Jersey 

Surface Water 

PCOPEC 

Mean 

Concentration 

( i ig« . ) ' 

Effec t 

Concentration 

( u g / L ) ' 

Species Endpoint 

Hudson Branch 
Surface Water 

PCOPEC 

Mean 

Concentration 

( i ig« . ) ' 

Effec t 

Concentration 

( u g / L ) ' 

Species Endpoint 
H Q ' 

U Samples > . 

TRV 
Aluminum 949 87 A l l aquatic organisms Chronic (CCC) Water Quality Criterion I I 1 O l 5/5= 100% 

949 89 Hyalella azteca . LC50, 1 1 i - . l l 5/5= 100% 

949 540 Daphnids - , Lowest Test EC20 , - ' ^2E-fOO 3/5 = 60% 

949 750 A l l aquatic or̂ ^anisms Acute (CMC) Water Qualir/ Criterion 1 I OU 3/5 = 60% 
949 1,900 Daphnids Lowest Chronic Value for Daphnids 5.E-0I 1/5 = 20% 

Chromium 48.3 27.0 Al l aquatic organisms Chronic (CCC) Water Quality Criterion .•:.i-.-oo 4/5 = 80% . 

48.3 <-44.0 Daphnids Lowest Chronic Value for Daphnids ' ,I:E-VOO -. 2/5 = 40% 
48.3 565,' Al l aquatic organisms Acute (CMC) .Water Quality Criterion 9.E-02 0/5 = 0% 
48.3 , > 1,000 Hyalella azteca ' LC50 . 5.E-02 0/5 = 0% 

Copper 11.8 0,21 Daphnids Lowest Test EC20 5/5= 100% 

11.8 0.23 Daphnids Lowest.Chronic Value for Daphnids s 11 •or- 5/5 = 100% 
11.8 2.78- Al l aquatic organisms Chronic (CCC) Water Quality Criterion •:^;'4,E*00-.= 5/5= 100% 
11.8 3:68 , Al l aquatic organisms Acute (CMC) Water Quality Crilerion - 3E1-00'' 5/5= 100% 
11.8 6.07 Nondaphnid Invertebrates Lowest Chronic Value for Nondaphnid Invertebrates 4/5 = 80% 
11.8 36.0 Hyalella azteca LCSO 3,E-0I 0/5 = 0% 

Iron 1,037 16.0 Daphnids Lowest Test EC20 '. ^ l 01 5/5 = 100% 

1,037 158 Daphnids : • Lowest Chronic Value for Daphnids 6.6.EtOO , 4/5 = 80% 
1,037 1,000 Al l aquatic organisms Chronic (CCC) Watei" Qualiry Criterion l'E-l-00 1/5 = 20% 
1,037 1,640 Leptophlebia marginata NOAEL - Survival (84 days exposure) 6.E-01 1/5 = 20% 
1,037 > 1,000 . Hyalella azteca LC50 

•-
-

1,037 73,070 - Leptophlebia marginata LCSO - - I.E;02 0/5 = 0% 
Manganese 73.8 80.3 AU aquatic organisms Tier 11.-Secondary Chronic Value 9.E-01 . 2/5 = 40% 

73.8 > 1,000 Hyalella azteca LC50 7.E-02 0/5 = 0% 
73.8 < 1,100 Daphnids . Lowest Chronic Value for Daphnids 7:E-02 0/5-0% • 

• 73:8 < 1,100 Daphnids Lowest Test EC20 7.E-02 0/5 = 0% 
73.8 1,470 Al l aquatic organisms Tier 11 - Secondary Acute Value. S.E-02 0/5 = 0% 

Nickel 10.8 <5 Daphnids Lowest Chronic Value for Daphnids 5/5 = 100% 
10.8 157 AH aquatic organisms Chi^onic (CCC) Water Ouality Criterion . 7.E-0I 1/5 = 20% 
10.8 45.0 Daphnids . Lowest Test EC20 2.E-0I 0/5 = 0% 
10.8 75.0 Hyalella azteca LCSO I.E-01 • 0/5 = 0% 
10.8 128 Nondaphnid Invertebrates Lowest Chronic Value for Nondaphnid Invertebrates 8.E-02 0/5 = 0% 
10.8 - 142- Al l aquatic organisms Acute (CMC) Waler Quality Criterioti - •8.E-02 0/5 = 0% 

Vanadium- 183 , 19.1 Al l aquatic organisms . Tier 11 - Secondary Chronic Value .-IE+01 5/5 = 100% 
183 284 Al l aquatic organisms , Tier 11 - Secondary Acute Valiie 6.E-01 1/5 = 20% 
183 430 Daphnids Lowest Test EC20 4E-0I 0/5 = 0% 
183 >980 Daphnids , Lowest Chronic Value for Daphnids 2.E-0I 0/5 = 0% 
183 1,251 ' Hyalella azteca LCSO l.E-OI 0/5 = 0% 
183 4,500 Daphnia magna ' LCSO . 4.E-02 0/5 = 0% 

Zinc 93.7 36:i Al l aquatic organisms Chronic (CCC) Water Quality Criterion - <l 00-. 4/5 = 80% 
93.7 " 36.1 A l l aquatic organisms • Acute (CMC) Water Quality Criterion 3'E-fOO',?', 4/5 = 80% 
93.7 • 46.7 Daphnids Lowest Chronic Value for Daphnids ^ l E l O ^ 4/5 = 80% 
93.7 56.0 Hyalella azteca LCSO • • 2 E+OO 1/5 = 20% 
93.7 > 5,243 Nondaphnid Invertebrates Lowest Chronic Value for Nondaphnid Invertebrates .2.E-02 0/5 = 0% 

Notes: 
' Mean surface water conccntratioD from Tabic B-1 . 

.̂ SurfacewaterTRVsidentifiedinTable3-l. 

-I HQ (Hazard (Juotieni) = Mean concentration / Surface water TRV. 

* Includes nonrdetect results with Sampte Quantification Liraits greater than surface water TRV. 
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Table 6-2 
Aquatic Macroinvertebrate Risk Characterization - Sedinient Concentrations 

SMC Facility 
Newfield, New Jersey 

Sedinient PCOPEC 
Maximum 

Concentration 
(mg/kg)' 

Sediment 
P E C / S E L T R V 

(mg/kg)̂  

Hudson Branch 

Sedinient PCOPEC 
Maximum 

Concentration 
(mg/kg)' 

Sediment 
P E C / S E L T R V 

(mg/kg)̂  # Samples > T R V 

SVOCs \ . 

Benzoic Acid 3.20 ' , NA , ', , : -

Pesticides 

4'4-DDD 0.074 0.60 IE-01 0/6 = 0% 

4'4-DDE 0.046 1.90 2E-02 0/6 = 0% 

4,4'-DDT • 0.051 7.10 7E-03 0/6 = 0% 

PCBs 

Total PCBs 1.89 : 53.0 4E-02 o/6=;o% 
(Aroclors 1248, 1254, 1260) 

Inorganics 

Antimony 270 NA -

Arsenic 77.'6 33.0 l\'-.\u\) . 2/45 = 4% -

Barium 688 . . N A ' 

• 
-

Beryllium 22.8 NA - -

Cadmium . 3.90 - 4.98 8E-01 0/30 = 0% -

Chromium 15,700 111 14 1 1(1-̂  47/50 = 94% 

Coppei- 611 .: 149 U rO() 18/50 = 36% -

Iron 43,500 40,000 i r 00 3/45=7% 

Lead • 437 128 21/45 = 47% 

Manganese . ..^ 1,210 1,100 11 1(10 3/45 = 7% 

Mercury 8.30 ., 1.06 SL (lO 16/43 = 37% 

Nickel 1,090 48.6 2 21 ^0! 38/50 = 76% 

Selenium 7.20 . ' NA - -

Vanadium • 4,870 NA - -

Zinc , 7 6 7 459 . 21 mo 7/45=16% 

Notes: 
Maximum sediment concentration from Table 2-3. 
Sediment TRVs identified in Table 3-2. 
HQ (Hazard Quotient) = Maximum concentration / Sediinent TRV. 
Number of the total samples witb detected values greater than sediment TRV. 
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Table 6-3 
Mean and Mean UCL Estimated Aquatic Plant Tissue PCOPEC Concentrations - Hudson Branch 

SMC Facility 
Newfield, New Jersey' 

Sediment PCOPECs 

Mean Sediment 

Concentration 

(mg/kg)' 

Mean UCL 
Sediment 

Concentration 
(mg/kg)' 

Plant Uptake Factor^ 

Mean Plant 

Concentration 

(mg/kg)' 

Mean U C L 
Plant 

Concentration 
(mgA<g)' 

Inorganics 

Antimony 57.0 . 75.1 ln(P)= 0.938*In(soil)- 3.233 " 1.75E-f00 2.27E-1-00 

Chromium 3,545 4,634 0.0410 1.45E-1-02 1.90E-1-02 

Nickel 215. 288 . In(P)= 0.748*lh(soil) - 2.223 " . 6.02E-I-00 7.48E-1-00 

Selenium 1.74 2.09 ln(P)=1.104*ln(soil)-0.677 " 9.37E-01 • ' 1.15E+00 

Vanadiuiii 1,438 1,983 . 0.0049 • 6.97E-I-06' 9.62E-H00 

Notes: ' . . . . . 
' Mean and mean UCL sediment concentrations from Hudson Branch (see Table B-3) 
^ Plant uptake factor sources presented in Table 4-2. 
' Plant foliage concentrations presented on dry weight basis 

: "* Regression equation cited in source used to calculate plant concentration based on maximum sediment concentration. 
Example Calculation - Nickel Concentration ' . - " ~ 

ln(P) = 0.748*ln(soil)-2.223 
In (P) = (0.748 ;* 288)- 2.223 
In (P) = 4.236-.2.223 
.P = 7:48 mg/kg 
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• Table 6-4 
Mean ahd Mean UCL Estimated Aquatic Invertebrate PCbPEC Concentrations 

SMC Facility 
Newfield, New Jersey 

Sediment PCOPECs 

Mean Sediment 
Concentration 

(mg/kg)' 

Mean UCL 
Sediment 

Concentration 
(mg/kg)' 

Mean TOC 
Norirializcd 
Sediment 

Concentration 
(mg/kg)' 

Mean UCL TOC 
Normalized 
Sediment 

Concentration 
(mg/kg)' 

Aquatic Invertebrate 
BSAF' 

Aquatic 
Invertebrate 

Lipid Content 
(fraction)" 

Mean Aquatic 
Invertebrate 

Concentration 
. (mg/kg)' 

Mean UCL 
Aquatic 

Invertebrate 
Concentration 

. (mg/kg)' 
Pesticides 

4,4'-DDD 0.029 0.074 - 0.290 0.739, . 9.558 0.031 2.45E-01- 6.26E-01 • 

4,4'-DDE 0.025 0.046 - 0.250 0.460 2.248 0.031 4.97E-02 9.15E-02 
4,4'-DDT 0.031. 0,051 0.310 0.510 • 1.016 . 0.031 2.79E-02 4.59E-02 

PCB Aroclors 
Aroclor 1248 • o:36 1.30 • 3..55 12,99 0,551 0.066 3.66E-01 . 1.34E+00 

Inorganics 
Antimony' 57,0 75.1 . 

• . 
1.00 5.70E-f01 7.51Et01 

Arsenic , 13.2 . 17.4, .'. , 0.127 1.68E-H00 2.21E+00 

Barium'̂  262 309 ' 1.00 - •2:62E+02 3.09E-)-02 

Beryllium'̂  7,13 9.81 - - 1.00 7.13E-1-00 9.8IE+00 -
Chromium . '.3,545 4,634 ' . • 0.066 - 2.34E+02 3.06E+02 

Cobalt'̂  • 19:9 26.0 I.OO 1.99E-I-01 2.60E-̂ 01 
Copper 131 173 . 

• • . 
• Iog(I)=0.278»Iog(S)-H.089 4.76E+01. 5.,14E-fOl • 

Lead 135 • -175 0.066 .' 8.94E-1-00 1.16E+01 
Manganese \ 391. - 487- .' 1.00 . . .. ' -3,91E-f02 4.87E+02 . 
Merctiry ^ 0.94 135 . 

. • 
1.081; , 1.P2E+00 1.46E-F00 

Nickel. 215 288 

• 
' ;0.I34 2.89E-H01 • 3.85E-(-01 • 

Selenium' . 1.74 2.09 1.00 1.74E+00 • 2.09E+00 

Vanadium'' 1,438 1,983 • - i.qo 1.44E-I-03 1.98E-I-03 
Zinc ' 228 ' • , 296 • 0.84 

, - • , 
l'.91E+02 2.49E-F02 • 

Notes 
. 1 

Mean and mean UCL sediment concentrations (dry. weight) from Table B-3. 

' Mean and mean UCL sediment concentration (di-y weight) divided by mean TOC (dry, weight) of sedimefit .( 10.008%). 

' Aquatic invertebrate BSAF sources presented in Table 4-4. . . , 

" BSAF database - Mean lipid content of crayfish or freshwater emerging insects . 

^ TOC normalized sediment concentration * aquatic invertebrate BSAF * aquatic invertebrate lipid concent (dry weight): 

' BSAF not available from USEPA (2007h). Assumed BSAF of 1.00. 
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. Tabic 6-S . 

Muskrat - Mean and Mean UCL Estiniated PCOPEC Exposure Dose - Hudson Branch 

SMC Facility 

Newfield, New Jersey 

Sediment PCOPEC 
IVIean Sediment 
Concentra tipti 

(mg/kg)' 

Mean Aquatic 
Vegetation 

Concentration 

.(mg/kg)' 

Maximum 
Surface Water 
Concentration 

(mg/L)' 

Food 
Ingestion 

Rate 

(kg/day)'' 

Sediment 
Ingestion 

Rate 

(kg/day)' 

Surface 
Water 

Ingestion 
Rate 

(L/day)'' 

Body 

Weight 

(kg)' 

Area Use 

Factor"* 

Temporal 

' Use 

Factor' 

Aquatic Plant 
Exposure Dose 

(rag/kg/BW-
day)' 

Sediment 
Exposure Dose 

(mg/kg/BW-

Surface Water 
Exposure Dose 

' (rag/kg/BW-
day)' 

-Total Mean 
Exposure Dose 

(mg/kg/BW-
day)' 

Inorganics . . 
Antimony 5.70E+OI I.75E-f-00 O.OOE+OO 0,0794 0,0019 0,130 1.35 I.OO • 1,00 1.03E-01 8,02E-02 ,0,OOE+00 1,83E-01 
Chromium 3,S5E+03 1.45E+02 I.OIE-OI 0,0794 0,0019 0,130 1.35 1.00 1,00 8.55E+00 4,99E+00 9,73E-03 l,35E-f01 
Nickel 2,15E•̂ 02 6.02E-t-00 1.92E-02 • 0,0794 0,0019 ,0,130 1.35 1.00 ' 1,00 3.54E-01 •3,O3E-01 l,85E-03 6,59E-01 
Selenium • I,74E+00 •9.37E-0I 4.40E-03 0,0794 0,0019 0,130 . I.3S 1,00 1,00 5.51E-02 2,45E-03 4,24E-04 5,80E-02 
Vanadium l,44E-f03 6,97E+00 . 4,I3E-01 0,0794 0.0019 0,130 • 1.35 1.00 ' 1,00 4.1 OE-01 .' . 2,02E+00 3,98E-02 2,47E+00 , 

Sediment PCOPEC 

Mean UCL 
Sedimenf 

Concentration 
(mg/kg)' 

Mean UCL 
Aquatic 

Vegetation 
Concentration 

(mg/kg)' 

Maximum 
Surface Water 
Concentration 

(mg/L)' 

Food 
Ingestion 

Rate 

(kg/day)' 

Sediment 
Ingestion 

Rate 

(kg/day)'' 

Surface 
Water 

Ingestion 

Rate 

(L/day)'' 

Body 

Weight 

(kg ) \ 

Area Use 

Factor'' 

Temporal 
Use 

Factor'' 

Aquatic Plant 
Exposure Dose 
(mg/kg/BW-

day)-' 

Sediment 
Exposure Dose 

(mg/kg/BW-
day)' : 

Surface Water 
Exposure Dose 

(mg/kg/BW-
day)' 

Total Mean 
UCL Exposure 

Dose (mg/kg/BW 
day)' 

Inorganics , * , 
Antimonv 7,5IE-i-0I. 2.27E+00 , 0,OOE+00 0,0794 0.0019 0,130. 1.35 1.00 ; 1,00 ' 1.33E-0r 1,06E-01 G,OOE+00 2,39E-01 
Chiomium 4,63E•̂ 03 , l,90E+02 I.OIE-OI 0,0794 0.0019 0.130 1.35 . 1.00 1,00 1.12E-f01 ' 6,52E+00 9,73E-03 1,77E+01 
Nickel • 2.88E+02 . 7,48E+00 I.92E-02 0,0794 0,0019 0.130 1.35 I.OO . . 1.00 4.40E-0I 4,05E-0I l,85E-03 8,46E-01 
Selenium . 2,09E+00 • . •I,I5E+00 . 4.40E-03 0,0794 0,0019 0.130 1.35 1,00 1.00 6.74E-02 2:94E-03 ,4,24E-04 7,08E-02 
Vanadium l,98E+03 9,62E-)-00 :4,13E-0I . 0,0794 0,0019 0.130 1.35 1,00 I.OO 5,66E-0I 2:79E-f00 3,98E-02 3,40E-f00 , 

Notes:' • . • . 

' Mean UCL sediment concentration ftom Hudson Branch (see Table B-3), 

' Mean UCL aquatic vegetatipn concentratipn from Table 6-3, • , ' i 

Maximum surface water concentration from Table 2-1. 

' from Table 4-1. ' • . ' 

' Mean UCL plant concentration * food ingestion rate * area use factor * temporal use factor divided by body weight. 

' Mean UCL sediment concentration * sedinient ingestion rate * area use factor * temporal use factor divided by body .weight, i 

' Maximurri surface water concentration ' surface water ingestion rate • area use factor * temporal use factor divided by body weight, 

' Sum of mean UCL vegetation, sediment and surface water exposure doses. 
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Table 6-6 
Mallard - Mean and Mean UCL Estimated PCOPEC Expostire Dose - Hudson Branch 

SMC Facility 
Newfield, New Jersey i 

Sediment PCOPEC 

Mean Sediment 
Concentration 

(mg/kg)' 

Mean Aquatic 
Vegetation 

Concentration 
(mg/kg)' 

Mean Surface 
Water 

Concentration 

(mg/L)' 

Food 
Ingestion 

Rate 

(kg/day)'' 

Sediment 
Ingestion 

Rate 

(kg/day)-' 

Siirfaee 
Water 

Ingestion 

Rate 

(L/day)' 

Body 

Weight 

(kg)' 

Area Use 

Factor' 

Temporal 
Use 

Factor' 

Aquatic Plant 
Exposure Dose 

(mg/kg/BW-
day)-' 

Sediment 
Exposure Dose 

(rag/kg/BW-

day)'. 

Surface Water 
Exposure Dose 

(mg/kg/BW-
day)' 

Total Mean 
Exposure Dose 

(rag/kg/BW-
day)' 

Inorganics 
Chromium 3,55E+03 l,45E+02 4,83E-02 0.0744 . 0,0015 0,058 . 1.04 1,00 .1.00 I,04E+0I 5.11E+00 2.69E-03 1-.55E+01 
Vanadium 'l,44E+03 , 6,97E•̂ 00 1,83 E-01 0,0744 0,0015 0,058- 1,04 1,00 1.00 , , 4,99E-01 2,07E-i-00 1.02E-02 2,58E-t-00 

Sediment PCOPEC 

Mean UCL 
Sediment 

Concentration 
(mg/kg)' 

Mean UCL 
Aquatic ^ 

Vegetation 
Concentration 

(malkef 

Mean Surface 
' Water 

Concentration 
(mg/L)' 

Food 
Ingestion 

Rate 

(kg/day)' 

Sediment 
Ingestion 

Rate 

(kg/day)' 

S urface 
Water , 

Ingestion 

Rate 

(L/dav)' 

Body 
Weight 

(kg)' 

Area Use 

Factor' 

Temporal 

' Use ' ' 

Factor' 

Aquatic Plant 
Exposlire Dose 

, (mg/kg/BW-
day)' 

Sediment 
Exposure Dose 
(mg/kg/BW-

day)' . 

Surface Water 
Exposure Dose 
(mg/kg/BW-

day)' 

Total Mean 
UCL Exposure 

Dose (mg/kg/BW 
day)' 

Inorganics 
Chromium 4,63E+03 l,90E-f02 4,83E-02 0,0744 0,0015 0,058 1,04 , ,1.00 1,00 1,36E+0I 6.68Ê 4-00 2,69E-03 2.03E+01 
Vanadium l,98E-f03 9,62E+00 1,83E-01 0,0744 0,0015 0.058 1,04 I.OO • 1,00 6,88E-0I 2.86E+00 l,02E-02 3.56E+00 

Notes; 

' Mean UCL sediment concenlration frorn Hudson Branch (see Table B-3).' 

' Mean UCL aquatic vegetation concentration frpm Table 6-3, 

' Maximum surface water concentration from Table 2-1,. 

•* from Table 4-1. 

' Mean UCL plant concentration * food ingestion rate * area use factor * temporal use factor divided by body weight. 

• '' Mean UCL sediment concentration • sediment ingestion rate * area use factoi- * temporal use factor divided by body weight. ' 

' Maximum surface water concentration * surface water ingestion rate * area use factor * temporal use factor divided by body weight, 

•" Sum of mean UCL vegetation, sediment and surface water exposure doses. 
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Table 6-7 
Little Brown Bat - Mean and Mean UCL Estimated PCOPEC Exposure Dose - Hudson Branch 

SMC Facility 
Newfield, New Jersey 

Sediment PCOPEC 

Mean Aquatic 
Invcrtcbi^ate 

Concentration 
(mg/kg)' 

Mean Surface 
Water 

Concentration 
(mg/L)' 

Food 
Ingestion 

Rate 

(kg/day)' 

Surface 
Water 

Ingestion 
Rate 

(L/day)' 

Body 
Weight, 

(kg)' ' 

Area Use 

Factor' 

Temporal 
Use 

Factor' 
y • 

Aquatic 
Invertebrate 

Exposure Dose 
(mg/kg/BW-

day)' 

Surface Water 
Exposure Dose 
(mg/kg/BW-

day)' 

Total Mean 
Exposure Dose 
(mg/kg/BW-

.day)'' 

Inorganics 
Antimony 5.70E+01 0,OOE-*-00 0,0016 0.001 0.0075 1.00 . 1.00 1,22E+01 ' 0,00E+00 1.22E+01 
Arsenic 1.68E-t-00 2,28E-03 0,0016 • 0.001 0.0075 1.00 1.00 ,3,58E-01 3,04E-04 3.58E-01 • 
Barium 2:62E+02 6,35E-02 0,0016 ' 0.001 0.0075 . 1,00 1.00 • 5,60E+01 8,47E-03 5.60E+01 
Beryllium 7.13E-I-00 l,20E-03 0,0016. ,0,001 0.0075 1,00 1.00 . 1.52E+00 l,60E-04 . 1.52E+00 
Chromium • 2.34E-f02 4,83E-02 0.0016 0,001 0.0075 1,00 1.00 4.99E+01 6.44E-03 ••4.99E+01 
Cobalt . 1.99E+01 5,44E-03 0.0016 0,001 0.0075 1,00 ' 1.00 4,25E+00 7.25E-04 4.25E+00 
Copper 4.76E+01 l,18E-02 0.0016 0,001 0.0075 . , , 1,00 1.00 l.OlE+01 1.57E-03 l.OlE+01 
Manganese ' 3.91E+02 7,38E-02 0.0016 0,001 0.0075 1,00 1.00 • 8,33E+01 9.84E-03 8.33E+01 
Mercury 1.02E-*-00 0,OOE-i-00 0.0016 -- 0.001 0.0075,. 1,00 1,00 2,I7E-01., O.OOE+OO 2,17E-01 
Nickel 2.89E+01 . I,08E-02 0.0016 ' 0,001 0.0075 1,00 1,00 6.15E+00 . l,44E-03 ' 6:i6E+00, 
Selenium 1.74E-I-00, 2,00E-03 0.0016 0,001 0.0075, 1,00 1,00 3.71E-01 2,67E-04 3,71E-01 
'Vanadium 1.44E+03 1,83E-01 - 0.0016 0,001 0.0075 -• 1,00 1,00 3.07E+02^ 2,44E-02 .-" 3,07E-i-02 
Zinc . 1.91E-I-02 9,37E-02 0.0016 0,001 0.0075 . 1.00 1.00 ' 4.08E+01 i:25E-02 . •4.08E+01 

Sediment PCOPEC 

Mean UCL 
Aquatic 

Invertebrate 
Concentration 

(mg/kg)" 

Mean Surface 
Water 

Concentration 
(mg/L)' 

Food 
Ingestion 

Rate 

(kg/day)' 

Surface 
Water 

Ingestion 
Rate 

(L/day)' 

Body 

Weight 

(kg)' 

Area Use 

Factor' 

Temporal 
Use 

Factor' 

Aquatic 
Invertebrate 

Exposure Dose 
(mg/kg/BW-

day)' 

Surface Water 
Exposure Dose 
(mg/kg/BW-

day)' 

Total Mean 
UCL Exposure 

Dose 
(mg/kg/BW-

day)' 

Inorganics . ' 
Antimony. 7.51E+0I O,00E-̂ 00 0.0016 0,001 0.0075 1.00 1.00 • 1,60E+01 O.OOE+OO . ' 1.60E+01 -
Arsenic 2.21E-t-00 2,28E-03 • 0:0016 0,001 • 0.0075 1.00 1.00 4,7 IE-01 3.04E-04 4.7 IE-01 
Barium 3.09E-H02 '6,358-02 0.0016 0,001 0.0075 , 1.00 •1.00 6,59E+01 8.47E-03 6.59E+01 
Beryllium 9.81E-f00 l,20E-03 0.0016 0,001 0.0075 1.00 " I.'OO 2,09E+00 . 1.60E-04 2.09E+00 
Chromium 3.06E-i-02 ' 4,83E-02 0.0016 0,001 0.0075 LOO- 1.00 6,52E+01 6.44E-03 6.53E+01 .' 
Cobalt . 2.60E-f01 5,44E-03 , 0,0016 0,001 0.0075' LOO • 1.00 5,55E+00 7.25E-04 ' 5.55E+00 
Copper . 5.14E-f01 •l,18E-02 0,0016 0,001 ' 0.0075 1.00 1.00 1,10E+01 .1.57E-03 hlOE+Ol , 
Manganese 4.87E-f02 . 7,38E-02 . 0,0016 0,001 0.0075 1.00 . 1.00 •' l,04E+02 9.84E-03 ,l,04E+02 
Mercury 1.46E+00 • O.OOE+OO • 0,0016 0.001 0;0075 1:00 .1.00 3,11E-01 , O.OOE-tOO 3,iiE-or 
Nickel 3.85E+01 • • 1.08E-02 0,0016 . 0.001 0.0075 1.00 , 1,00 8,22E+00 1.44E-03 8,22E+00, 
Selenium 2,09E-t-00 ' 2.00E-03 0,0016 o:ooi • 0.0075 1.00' 1,00 4,46E-01 2.67E-04 4,46E-01 ' 
Vanadium 1.98E+03 1.83E-01 , . 0,0016 0.001 0.0075 1.00 1,00 4,23E+02 2.44E-02 4,23E+02 
Zinc 2,49E-F02 9,37E-02 0,0016 0.001 , 0.0075 1.00 1,00 5,31E-i-01 1.25E-02 5,31E+01 

Notes: 
Mean and mean UCL aquatic invertebrate,concentrations from Table 6-4, 
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Table 6-7 
Little Brown Bat - Mean and Mean UCL Estimated PCOPEC Exposure Dose- Hudson Branch 

SMC Facility 
Newfield, New Jersey 

^ Maximum surface water concentration from Table 2-1, 

Mean or mean UGL aquatic invertebrate concentration * food ingestion rate * area use factor * temporal use factor divided by body weight. 
Maximum surface water concentration * surface water ingestion rate * area use factor * temporal use factor divided by body weight. 
Sum of mean or mean UCL aquatic invertebrate and surface water exposure doses. 
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Table 6-8 
Tree Swallow - Mean and Mean UCL Estimated PCOPEC Exposure Dose - Hudson Branch 

SMC Facility 
Newfield, New Jersey 

Sediment PCOPEC 

Mean Aquatic 
invertebrate 

Concentration 
(mg/kg)' 

Mean Surface 
Water 

Conceiitration 

(mg/L)' 

Food 
Ingestion 

Rate 
(kg/day)' 

Surface 
Water 

Ingestion 
Rate 

(L/day)' 

Body 
Weight 

(kg)' 

Area Use 

Factor' 

Temporal 
Use 

Factor' 

Aquatic 
Invertebrate 

Exposure Dose 
(mg/kg/BW-

day)^ 

Surface Water 
Exposure Dose 

(mg/kg/BW-
day)' 

Total Mean 
Exposure Dose 

(mg/kg/BW-
day)' 

Pesticides 
4,4'-DDD 2.45E.-01 O.OOE+00 0.0116 0.004- 0.0210 .1.00 I.OO 1.36E-0I O.OOE+OO 1.36E-0I 
4,4'-DDE 4'.97E-02 O.OOE+OO 0.0116 0.004 0.0210 1.00 1.00 • 2.75E-02 ' O.OOE+OO 2.75E-02 
4 ,4 ' -DDT .•• ' - •2,79E-02 O.OOE+00 0,0116 0,004 0.0210 •. 1.00 - ' 1.00 1.54E-02 .O.OOE+00 I.54E-02 

PCBs 

"••-•' 
Aroclor 1248 3.66E-01 , O.OOE+00 , 0,0116 0.004 0.0210 1.00. 1.00 -. , 2.02E-01. O.OOE+00 2;02E-01 

Inorganics ' " 
Antimony 7.51E-t-01 O.OOE+00 0.0116 0.004 0.0210 1.00 1,00 4:i5E+01 O.OOE+OO 4.15E+01 
Arsenic 1.68E-i-00 2.28E-03 0.0116 0.004. 0:0210 - 1.00 • 1.00 9:2'6E-0I • - 4,34E-04 • , 9.26E-0I. 
Barium : • 2.62E+02 " 6:35E-02 0.0116, 0.004 0.0210 I'.OO • 1;00 1.45E+02 - I.21E-02 1.45E+02 
Berylliurh 9.81 E+OO 2.60E-03 0.0116 0.004- 0.0210 1.00 ; 1.00 •5.42E+00 4,95E'-04 . . 5.42E+00 • 
Chromium 2:3,4E-̂ 02 • 4.83E-02 . 0.0116 0.004 • 0.0210 1.00 •;. 1.00 1.29E+02 -. 9.20E-03 .1.29E+02 
Cobalt . 1.99E-̂ 01 . 5.44E-03 0.0116 • 0:004 0.0210 LOO'. Loo • l.IOE+01 - 1.04E-03 I.IOE+0,1 
Copper 4,76E+01 - ,l;18E-02 0.0116 0.004 • 0.02'10 1.00 • 1.00 2.63E+01 , • • 2.25E-03 2.63E+01 
Lead - . , > , - 8.94E+00. , . .-2.08E-03 • 0.0116 .0.004 . • 0.0210 LOO • il.OO. 4.94E+00 • , 3.96E-04 4.94E+00 
Manganese 3.91 E+02 7.38E-02 0.0116 0.004 0.0210 1.00 1.00 2.16E+02 1.4IET02 • . 2.16E+02 
Mercury - - • • 1.02E+00 -O.OOE+OO - 0.0116 '0.004 • 0.0210 - 1.00 • 1.00 5.62E-01 O.OOE+OO 5.62E-01 
Nickel , 2.89E+01 -. . •1.08E-02 0.0116 0.004 0.0210.. 1.00̂  . 1.00 1.59E+01 - 2.06E-03 • . 1.59E+01 • 
Selenium 1.74E+00 • 2.00E-03 0.0116 0.004 0.0210 1.00 1.00 9.61 E-OI. 3.8 IE-04 9.62E-01 
'Vanadium l,44E+03 1.83E-01 0.0116 0.004 0.0210 I.OO • 1.00 . 7.94E+02 3;49E-02 7.94E+02 

•Zinc 1.91E+02 9.37E-02 , 0.0116 0.004. 0:0210 1.00 • 1.00 1.06E+02 1.78E-02 I.06E+02 

Sediment PCOPEC 

Mean UCL 
•Aquatic 

Invertebrate. 
Concentration 

fme/kg)' 

Mean Surface 
Water 

Concentration 
(mg/L)' 

Food 
Ingestion 

Rate 
(kg/day)' 

Surface 
Water 

Ingestion 
Rate 

(L/dav)' 

Body 
Weight 

(kg)' 

Area Use 
Factor' 

Temporal 
Use 

Factor' 

Aquatic 
Invertebrate • 

Exposure Dose 
(mg/kg/BW-

dav)" 

Surface Water 
Exposure Dose 

(mg/kg/BW-

day)' 

Total Mean 
UCL Exposure 

Dose (mg/kg/BW 
day)' 

Pesticides 
4,4'-DDD • 6.26E-0I O.OOE+OO 0.0116 0.004 0.0210 1.00 1,00 3.46E-0I O.OOE+OO 3.46E-01 
4,4'-DDE 9.15E-02 O.OOE+OO 0,0116 0.004 0.0210 1.00 1.00 5.06E-02 O.OOE+OO 5.06E-02 
4,4'-DDT 4.59E-02 O.OOE+00 , 0.01.16, 0.004 0.0210 1.00 1.00 2.53E-02 / O.OOE+OO 2.53E-02 

PCBs 
Aroclor 1248 1.34E+00 . O.OOE+OO 0.0116 0.004 0.0210 1.00 I.OO 7.40E-0I 0:00E+00 7.40E-01 
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Table 6-8 
Tree Swallow - Mean and Mean UCL Estimated PCOPEC Exposure Dose 

SMC Facility 
NewTield, New Jersey 

Hudson Branch 

Sediment PCOPEC 

Mean Aquatic 
Invertebrate 

Concentration 
(mg/kg)' 

Mean Siirfaee 
Water 

Concentration 

(mg/L)' 

Food 
Ingestion 

Rate 

(kg/day)' 

Surface 
Water 

Ingestion 
Rate 

(L/day)' 

Body 
Weight 

(kg)' 

Area Use 

Factor' 

Temporal 
' ' Use 

Factor' 

Aquatic 
Invertebrate 

Exposure Dose 
(mg/kg/BW-

dav)' 

Surface Water 
Exppsure Dose 

(mg/kg/BW-
day)' 

Total Mean 
Exposure Dose 

(mg/kg/BW-
day)' 

Inorganics . 
Antimony 7.51E+0I O.OOE+OO 0,0116 0.004 0.0210 I.OO • I.OO 4.15E+01 O.OOE+OO 4.15E+01 
Arsenic 2.21 E+OO 2.28E-03 0,0116 0.004 0.0210 1.00 I.OO , , I.22E+00 •, 4.34E-04 • I.22E+00 
Barium 3.09E+02 6,35E-02 0,0116 0.004 0.0210 1.00 1.00 1.71E+02 I,21E-02 1.71 E+02 
Beryllium 9.81E+00 2.60E-03 0,0116 • 0.004 0.0210 1.00 '1.00 5.42E+00 4.95E-04 5.42E+00 
Chromium 3.06E+02 4.83E-02 0,0116 0.004 0.0210. . , I.OO. , 1.00 I.69E+02 9.20E-03 1.69E+02 
Cobalt 2.60E+0I 5.44E-03 0,0116 0.004 0.0210 I.OO I.OO I.44E+0I 1.04E-03 1.44E+01 
Cbpper 5.I4E+01 I.18E-02 0,0116 0,004 0.0210 • I.OO ' 'LOO 2.84E+01 2.25E-03 2.84E+01 
Lead I.16E+0I 2,08E-03 0,0116 0.004 0.0210^ 1.00 I.OO ,6.39E+00 3.96E-04 6;39E+00 
Manganese 4.87E+02 7,38E-02 0,0116 0.004 0.0210 1.00 I.OO 2.69E+02 1.41 E-02 2.69E+02 
Mercury 1.46E+00 O.OOE+OO 0,0116 0.004 0,0210 I.OO 1.00 8.06E-01 O.OOE+00 8.06E-01 
Nickel 3.85E+0I' . 1.08E-02 0.0116 : 0.004 0.0210 I.OO . ' 1.00 2.13E+01 2.06E-03 2.13E+01 
Selenium 2.09E+00 2,00E-03 O.OI 16 0.004 0.0210 I.OO 1.00 I.15E+00 3.8 IE-04 1.15E+00 
'Vanadium 1.98E+03 1,83E-01 0.0116 0.004 0,0210 1.00 I.OO I.lOE+03 3.49E-02 I.lOE+03 • 
Zinc 2,49E+02 9.37E-02 0.0116 0.004 0,0210 1.00 1.00 1.37E+02 . 1.78E-02 1.37E+02 

Notes: 

Mean and mean sUCL aquatic invertebrate concentrations from Table 6-4. 

Maximum surface water concentration from Table 2-1. • i 

from Table 4-1, .. 

Mean or mean UCL aquatic inyertebrate concentration * food ingestion rate * area use factor * temporal use factor divided by body weight. 

Maximum surface water concentration * surface water ingestion rate * area use factor * temporal use factor divided by body weight. 

Sum of mean or mean UCL aquatic invertebrate and surface water expbsure doses. 
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Tabic 6-9 
Avian and Mammalian Chronic MATC Toxicity Reference Values 

SMC Facility 
Newfield, New Jersey 

PCOPEC 

Avian 

NOAEL 

Avian 

LOAEL 
Reference 

Avian MATC 

TRV (mg/kg-

BW/day)' 

Mammalian 

NOAEL 

Mammalian 

LOAEL 
Reference 

Mammal 

MATC TRV 

(mg/kg-

BW/day)"̂  
Pcsticidcs/PCBs 

4,4-DDD - - --• • - - - - -

4,4-DDE - . - ' - ' - , • 

4,4'-DDT . . ' . . . ' . . -

Total DDT 0.227 11.0 b ' 'USEPA, 2007b 1.58 ' 0,147 18,8̂  b USEPA, 2007b 1,66 . 
Aroclor 1248 0.36 1.80 . . Sample etal:, 1996 0,80 0,50 - 2,50 Sample etal,, 1996 1.12 

Aroclor 1254 0,36 1.80 Sample etal,, 1996 0,80 0,14 0,68 Sample etal,, 1996 0.30 

Inorganics ' ' 

Antimpny , NA NA " - . 0,059 55,'7 b • USEPA, 2005a 1.81 
Arsenic 2,24 ,. II.2 a , , USEPA, 2005b 5,01,. . 1,04 9,72 b USEPA, 2005b 3.18 
Barium 20,8 41.7 Sample etal,, 1996 29,5 ' 51,8 246 b • USEPA, 2005c . 112.8 • 
Beryllium NA • NA - . . T ' . . . 0,532 2,66 a. . USEPA, 200Sd 1.19 
Cadmium . 1.47. ,5,88 b USEPA, 2005e 2,94 0,77 , 10,3 b. USEPA, 2005e ' 2.82' 
Chromiuin ' 2.66 8,35. b USEPA, 2008 ' 4,71 2,40 12,0 a USEPA, 2008 5.37 

Cobalt 7.61 17.1 • b : USEPA, 20'05d 11;4 7,33 - 19,3 b USEPA, 2005f 11.9 

Copper 4.05 36.8 b USEPA, 2007a T2,2 5,60 156 b USEPA, 2007a . 29.5 

Lead L63 53.'8 b USEPA. 2005g 9,36 4,70 138 b USEPA, 2005g 25.4 

Manganese 179 377 b USEPA, 2007c 260 59,4 192 b USEPA, 2007c . 107 -

Mercury 0.039 . 0.195 a USEPA, 2002 ' 0,087 ' 0,25 . 4,00 a USEPA, 2002 I.OO 

Nickel 671 26.8 b USEPA, 2007d 13,4 1,70 , 37.8 b . USEPA, 2007d 8.02 

Selenium 0.29 2.08 b USEPA, 2007e 0,78 0,143 1.00 b USEPA, 2007e 0.38 

Vanadium 0.34-' ' '2.49 b .' USEPA, 2005h 0,93 4,16 8.76 b , USEPA,'2005h 6.04 
Zinc 66.1 . 174 b USEPA, 2007f 107 60,0 .741 a USEPA, 2007f 211 

Note's: 

PCOPEC - prelimiriary contaminant of potential ecological concern 

NOAEL - no observable adverse effect level from Table 3-4 

LOAEL - lowest observable adverse effect level 

NA = Toxicity reference value not available 

a: Uncertainty factor of 5 applied to NOAEL 

b: Geometric mean of LOAELs for reproduction, growth and survival bounded by NOAEL 

c: Geometric mean of NOAEL and LOAEL TRVs. 
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• Table 6-10 
Serai-Aquatic Wildlife Receptors Mean and Mean UCL Risk Characterization - Hudson:Branch 

SMC Facility 
Newfield, New Jersey . t 

Sediment PCOPEC , 
Avian MATC 
TRV (ms/kg-

BW/day) ' 

Mammalian ' 
MATC TRV 

(mg/kg-BW/day) 
2 

Mean Muskrat 
Dose' 

(mg/kg/BW-day) 
3 

Mean Mallard 
Dose 

(mg/kg/BW-day) 
4 

Mean Little 
Brown Bat Dose 
(mg/kg/BW-day) 

5 • 

Mean'Tree 
Swallow Dose 

(mg/kg/BW-day) 
Mean Muskrat 

MATC HQ'' 

Mean Mallard 

MATCHQ' 

Mean Little 
Brown Bat 

MATC HQ' 

Mean Tree 
Swallow 

MATC HQ' 

Pesticides 

4,4'-DDD' • , '-• - NRP NRP , ' , NRP 1.36E-01 - -
4,4'-DDE 

• - •• , 
-' NRP NRP NRP 2.75E-02 -•' - -

4,4'-DDT -- - • - • NRP. NRP NRP . 1.54E-02 - • -
Total DDT 1,58 1.66 . NRP NRP NRP 1.78E-01 . . . . l.E-01 

PCBs 

Aroclor 1248 0:80 • 1,12 NRP NRP NRP 2.02E-01 ' 1 3E-01 
Inorganics . . , ' .' ' • , 

Antimony • NA •• 1,81 r.83E-01 . - 1,22E+01 . IE-01 "1 - I'l . 
Arsenic "'•,5,01 3,18 NRP NRP 3,58E-01 • 9".27E-01, - 1,E-01 2E-01 
Barium • 29,5 , 113 NRP . NRP 5,60E+01 i;45E+02 • 

, '• •- ' 
- 5,E-01 ^I -O ' j 

Beryllium. NA ' 1,19 NRP . - i:52E+00 . - -

• 
1 - -i . 

Glrromium . 4,71 : ' 5:37 1.35E+01 1.55E+01. 4,99E+01 .•l:29E+02 • -/E-O'j 
.Cobalt • : • ' 11,4 • 11,'9 NRP , '- . NRP 4,25E+00 l.lOE+01 

• -
- 4,E-01 

Copper 12,2 • . ^ .29,5 '. NRP . NRP 1,01 E+01 2.63E+0r - - 3,E-01 -
Lead 9,36 25,4 NRP NRP ' . NRP 4.94E+00 ' , - • -'. 5E-01 
Manganese 260 107 NRP . NRP 8,34E+01 2.16E+02 - ;8,E-01 ' ' 8E-01 
Mercury - 0,087 1,00 NRP NRP 2.17E-01. . S.62E-01 -, • - , 2.E-01 i"6E^+0Os?*l 
Nickel '. 13,4. . 8,02 6:59E-01 NRP 6.16E+00 1.59E+01 . 8E-02 . - 8E-01 
Seleniurn , 0,78 . 0:38 5.80E-02 NRP 3..72E-01 9.62E-01 2E-01 -
Vanadium 0:93 •' 6,04 • 2.47E+00 2.50E+00 3.07E+02 7.94E+02 4E-01 8 5E+02, 
Zinc 107 211 NRP NRP 4,08E+01 1.06E+02 - ' - 2.E-01 ' 1 E+OO'.ji' 

. .. Total Hazard Index 

Sediment PCOPEC 
Avian MATC 
TRV (mg/ke-

BW/day) ' 

Mammalian ~ 
MATC TRV 

(mg/kg-BW/day) 
: 

Mean .UCL 
Muskrat Dose • 

(mg/kg/BW-day) 
3 

Mean UCL 
. Mallard Dose • 
(mg/kg/BW-day) 

4 

Mean UCL 
Little Brown 

Bat Dose 
(mg/kg/BW-day) 

• 5 

Mean UCL Tree 
Swallow'Dose 

(mg/kg/BW-day) 
6 • 

Mean UCL 
Muskrat 

NOAEL H Q ' 

Mean UCL 
Mallard NOAEL 

HQ' 

Mean UCL Little 
Brown Bat 

NOAEL HQ' 

Mean UCL Tree 
, Swallow 

NOAEL H Q ' " 

Pesticides . ' - • 

4,4'-DDD • -- - NRP NRP NRP 1.36E-01 - . 
4,4'-DDE . - NRP NRP . NRP 2.75E-02. - . . . 
4,4'-DDT - - NRP . NRP NRP 1.54E-02 - - , - , . 

• Total DDT 1.58 . 1.66 NRP NRP NRP 1.78E-01 - - ' 1,E-01 
PCBs 

Aroclor 1248 0.8 1.12 NRP NRP NRP 2.02E-01 . - ; 1 - 1 - 1 '3E-01 
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Table 6-10 ' 
Semi-Aquatic Wildlife Receptors Mean and Mean UCL Risk Characterization • 

SMC Facility 
Newfield, New Jersey 

Hudson Branch 

Sediment PCOPEC 
Avian MATC 
TRV (mg/kg-

BW/day) ' 

Mammalian 
MATC TRV 

(mg/kg-BW/day) 
2 

Mean UCL 
Muskrat Dose 

(mg/kg/BW-day) 
J 

Mean UCL 
Mallard Dose 

(mg/kg/BW-day) 
4 , 

Mean UCL 
Little Brown 

Bat Dose 
(mg/kg/BW-day) 

s 

Mean UCL Tree 
Swallow Dose 

(mg/kg/BW-day) 

Mean UCL 
Muskrat 

' NOAEL H Q ' 

Mean UCL 
Mallard NOAEL 

HQ' 

Mean UCL Little 
Brown Bat 

NOAEL H Q ' 

Mean UCL Tree 
Swallow 

NOAEL H Q ' 

Inorganics 

.Antiî nony NA 1,81 2,39E-01 - 1.60E+01 lE-OI - (•L J l 

Arsenic • 5.01 - 3,18 NRP • NRP • . 4,72E-01 l,22E+00, , , , - - . IE-01 2E-01 
Barium , 29,5 112,8 NRP NRP 6,59E+01 1,71 E+02 -• - 6E-01 
Beryllium NA 1,19 NRP - , 2,09E+00 ., - . - -
Chromium 4,71 5,37 I,77E+01 2.03E+01. 6,53E+01 • l,69E+02 

• • 
-' 

; • 
3 6F.-rn 1 

Cobalt 11,40 11,90 . NRP NRP 5,55E+00 . L44E+01 • 5E.01 •.E-00 
Copper 12,20 29,50 NRP NRP l.lOE+01 • 2,84E+01 - 4E.0I 

Lead 9,36 25,40 NRP NRP NRP , 6,40E+00 - - , 7E-01 

Manganese .260 107,0 NRP NRP • l,04E+02 2,69E+02 • 1. ' . . - ir-on 
Mercury 0,087 1,000 • NRP NRP 3,11E-0I 8,06E-01 - - 3E-01 9 L - . 1 

Nickel 13,4 . .8,02 8,46E-01 NRP 8,22E+00 2,13E+01 IE-01 : L 

Selenium 0,78 0,38 7,08E-02 NRP • 4,46E-01 I,16E+00 2E-01 ; 'c-r'O'J 1EHI-, 

Vanadium 0,93 6,04 3,40E+00 3.56E+00 4,23E+02 l,10E+03 6E-01 7 0 t - j l 1 2 L - ' i j 
Zinc 107 211,0 NRP NRP 5,31E+0I l,37E+02 - 3 E-01 lE-i'O 1 

Total Hazard Index J?'8E-J'i -•f- 9 8E+0I-' •f .l'-2E+03r;«iC' 

Notes: 
Avian MATC TRVs from Table 6-9 (applies to mallard and tree swallow). ' 

Mammalian MATC TRVs from Tabic 6-9 (applies to muskrat and little brown bat). 

Mean and mean UCL muskrat exposure doses from Table 6-5. 

Mean and mean UCL mallard exposure doses from Table 6-6. . • 

Mean and mean UCL little brown bat exposure doses from Table 6-7. 

Mean and mean UCL tree •swallô y exposure doses from Table 6-8. 

HQ (Hazard Quotient) = Mean or Mean UCL exposure dose / TRV, 

NA • Not available . ' . . , _ , 

NRP • No risk predicted (not at risk based on maximum exposure and NOAEL TRVs - see Table 5-3). 
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y Table 6-11 
Terrestrial/Wetland Plant Risk Characterization - Surface Soils 

SMC Facility 
Newfleld, New Jersey 

Surface Soil PCOPECs 

Mean UCL Surface 
Soil Concentration 

(mg/kg)' 
Plant TRV^ Plant HQ' 

# Samples > 

Plant T R V 

Former Lagoon Area 

Antimony 6.50 .5.0 iE+00 1/2 = 50% 

Chromium 36.4 NA . ' • .. - ' 
Copper 56.2 70 8E-01 1/9=11% 

Manganese 283 . 220 lE+00 2/9 = 22% 

Nickel - . 179 38 5E+00 2/9 = 22% 

Vanadium 671 100 7E+00 2/9 = 22% 

Eastern Storage Areas 

Antimony 14 5.0 . 3E+00 3/6 = 50% 

Chromium 305 - • NA - • -
Cobalt ' 7.2 13 6E-01 1/24 = 4% 

Copper * 91 70 lE+00 2/24 = 8% 

Lead : ,77 120 • , 6E-or 2/24 = 8% 

Manganese • 1,024 220 5E+00 16/24 = 67% 

Nickel . - 460 - 38 1:2E+01 14/24 = 58% 

•Vanadium 2,102 . 100. 2.1E+01 18/24 = 75% 

Zinc 130 160 8E-01 4/24 = 17% 

Southern Area 

Antimony 7.3 ' 5.0 - lE+00 4/5 = 80% 

Chromium - - 25 , NA -

• -
Manganese 115 220 5E-01 2/20= 10% 

Mercury 0.18 0.30 6E-01 3/20= 15% 

Nickel 60 38 2E+00 3/20 = 15% 

Selenium 0.55 0.52 lE+00 1/5 = 20% 

•Vanadium 398 . 100 4E+00 12/20 = 60% 

Zinc 108 160 . 7E-01 1/20 = 5% 

Hudson Branch Wetland 

Antimony 7.0 , 5.0 , lE+00 2/11 = 18% 

Beryllium 30.2 56.8 5E-01 1/23 = 4% 

Chromium 3,004 NA . -
Cobah 30.0 13 . 2E+00 3/19 =16% 

Copper 68 70 lE+00 3/40 = 8% 

Lead 236 120 • 2E+00 3/23 = 13% 

Manganese 550 220 ' : 3E+00 3/23 = 13% 

Mercury - i 0:25 0.30 8E-01 5/23 = 22% 

Nickel - , 746 38 2.0E+01 11/40 = 28% 

Selenium 0.41 0.52 • 8E-01 1/12 = 8% 

•Vanadium 2,089 . 100 2.1E+01 23/40=58% 

Zinc 344 160 2E+00 2/23 = 9% 

Notes: 

' Mean UCL surface soil concentration from Table B-5 through B-8. 

^ Plant Toxicity Reference'Values (TRVs) from Table 3-3. 

' Hazard Quotient (HQ) = Mean UCL soil concentration/Plant TRV. 

Number of samples from total samples where concentrations detected above Plant TRV. 

NA - Not Available 
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Table 6-12 

Estimated Mean and Mean U C L Terrestrial Plant Tissue PCOPEC Concentrations 

SMC Facility 

Newfield, New Jersey 

Mean Surface Mean UCL 
Mean Plant 

Concentration 

Mean U C L 

Surface Soil PCOPECs 
Soil 

Concentration 
Surface Soil 

Concentration Plant Uptake Factor 

Mean Plant 
Concentration 

Plant 
Concentration 

(mg/kg)' (mg/kg)' (mg/kg)' (rag/kg)^ 

Former Lagoon Area 
Vanadium 187 671 0.0049 9.08E-01 . 3:25E+00 

Eastern Storage Areas 

Antimony 10.9 •13.8 • • In(P)= 0.938*ln(soil) - 3.233 " - 3.71E-01 4.63E-01 

Beryllium . 7.04 . 15.2 ln(P)= 0.7345*ln(soil) -. 0.5361 " 2.45E+00 •' 4.33E+00 

Chromium 194, 305. ; ., 0.0410 , . 7.95E+00 • 1.25E+01 

Copper 30.1 91.4 . ln(P)= 0.394*ln(soil) +0.668 " 7.46E+00 L16E+01 

Lead \ 51.0, 77.4 ln(P)=0.561*ln(soil)- 1.328 " 2.41 E+OO 3.04E+00 

Nickel 218 460 ln(P)= 0.748*ln(soil)- 2.223 • 6.O8E+06 1.06E+01 

Vanadium 1,241 2,102 0.0049 , • 6.02E+00 1.02E+01 

Southern Area: 

Vanadium 165 . - , 398 0.0049 8.00E-01 . 1.93E+00 

Hudson Branch Wetland ' - ; - - . ~ 

Beryllium 4.16 . 30.2 Iri(P)= 0.7345*lh(soil) - 0.5361 " I.67E+00 7.15E+00 

Chromium :918 ' 3,004 0.0410 3.76E+0I' _ 1.23E+02 

Copper . ' ., 44.7 68.2 ; ln(P)= 0.394*ln(soil) + 0.668 " 8.72E+00 1-.03E+0,1 

Lead 84.6 • 236 • ln(P)=0.561*ln(soil)- 1.328 " 3.20E+00 5.68E+00 

Nickel 'r •-174'; 746 In(P)= 0.748*ln(soil) -2.223 " 5:i3E+0O 1.53E+01 

Vanadium 754 , 2,089 0:0049 3.66E+00 1.01 E+01 

Notes: .' • . ' • . . 

' Mean and mean UCL surface soil concentratioiis from Tables B-5 through B-8. 

^ Plaiit uptake factors from Table 4-3. 

' Plant foliage concentrations presented on dry weight basis 

' " Regression equation cited in source used to calculate plant concentration based on maximum sediraent concenti-ation. 

Example Calculation - Lead Concentration (Eastem Storage Areas) 

ln(P) = 0.561 *In(soil)-1.328 

, . ; In (P) = (0.561 * 5.802)- 1.328 

• . . In (P) = 3.255 r 1.328 • 

; : P= 6.87 mg/kg . 
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Table 6-13 

Estimated Mean and Mean UCL Terrestrial Invertebrate PCOPEG Cbncentrations 
SMC Facility 

Newfield, New Jersey 

Surface Soil PCOPECs 

Mean Surface 
Soil 

Concentratipn 

(mg/kg)' 

Mean UGL 
Surface Soil 

Concentratipn 
(mg/kg)' 

Soil to Earthworm BAF^ 

Mean 
Invertebrate 

Concentration 
(mg/kg)' 

Mean UCL 
invertebrate 

Concentration 
(mg/kg)' 

Former Lagoon Area 

Antimony 5.73 6.50 1.000 . 5.73E+00 6.50E+00 

Nickel 35.4 179 0.003 ,- 1.17E-01 5.91E-01 

Vanadium 187. 671 0.042 7.86E+00 2.82E+01 

Eastern Storage Areas 

Aroclor 1248 0.41 : 1.90 • ln(!)=1.36*ln(soil)+L4l" 1.22E+00 9.81 E+OO 

Aroclor 1254 0.26 1.50 " ln(l)=1.36*In(soil) +1.4l" 6.56E-01 7.11 E+OO 

Antimony 10.9 13.8 1.00 1.09E+01 1.38E+01 

Beryllium 7.04 15.2 0.045 3.17E-01 6.86E-01 

Cadmium 1.06 -2.80 ln(l)=0.795*ln(soil) + 2.114" - 8.67E+00 1.88E+01 . 

Chromium 194 305 0J06 5.94E+01 9.33E+01 

Copper 30.1 91.4 : 0.515 1.55E+01 4.71E+01 

Lead 51.0 -.7-7.4 - - ln(I)^0.807*ln(soil)-0;218" - L92E+01 . 2.69E+01 

Nickel 218 ' • .460 0.003 • 7.19E-0r 1.52E+00 

Vanadium 1,241 2,102 ^ " 0;042 . . . 5.21E+01 8.83E+01 

Southern Area 

Antimony 6.05 . 7.30 1.00 6.05E+00 7.30E+00 

Chromium 16.3 - 24.7. - 0.306 " 4.99E+00 7.56E+00 

Lead 19.4 28.7 ln(l)=0.807*ln(soil)-0.218" 8.80E+00 1.2IE+01 

Nickel 17.6 .. 60.3. . 0.003 •• - . . . 5.81E-02 1.99E-01 

Vanadium 165 398 0.042 .6.93E+00 1.67E+01 

Zinc 39.5 108 ln(I)=0.328*ln(soil) +4.449 " 2.86E+02 .3.97E+02 

Hudson Branch Wetland 

Antimony 7.00 7.00 . . 1.00 7.00E+00 7.00E+00 

Beryllium 4.16. 30.2 0.045 . l'.87E-01 - 1.36E+00 

Cadmium 1.12 ' 5.30 In(l)=0.795*ln(soil) + 2.114" 9.06E+00 3,12E+01 

Chromium 918 3,004 0.306 2.81 E+02 9.19E+02 

Copper 44.7. 68.2 0.515 2.30E+0r 3.51 E+01 

Lead 84.6 236 .. In(l)=0.807*ln(soil)-0.218" 2.89E+01. 6.61 E+01 

Nickel 174 746 0.003 S.74E-0i 2.46E+00 

Vanadium 754 2,089 0.042 3.17E+01. 8.77E+01 

Zinc 94.0 344 : ln(l)^0.328*ln(soil) + 4.449 " 3.80E+02 5.81E+02 

Notes: 

' Mean and mean UCL surface soil concentrationss from Table B-5 through B-8. 

^ BAFs from Table 4-5. 

' Invertebrate concentrations presented on dry weight basis 

" Regression equation cited in source used to calculate plant concentraiion based on maximum suface soil concentration. 

Example Calculation - Lead Mean UCL Concentration (Eastem Storage Ai-eas) 

ln(l) = 0.807*ln(soil)- 1.218 

In (1) = (0.807* 4.349)-0.218 

In (1) = 3.510-0.218 

1 = 26.9 mg/kg 
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Table 6-14 

Mean and Mean UCL Estiniated Small Mammal PCOPEC Concentrations 
SMC Facility 

Newfield, New Jersey 

Mean Surface Mean UCL Mean Small Mean UCL 

Surface Soil PCOPECs 
Soil Surface Soil 

Soil toSmall Mammal BAF^ 
Mammal Small Mammal 

Surface Soil PCOPECs Concentration Concentration Soil toSmall Mammal BAF^ Concentration Concentration 

(mg/kg)' (mg/kg)' (mg/kg)' (mg/kg)' 

Former Lagoon Area . 

Vanadium 187 671 . . 0.0123 2.30E+00 8.25E+00 

Eastern Storage Areas 

Vanadium 1,241 2,102 0.0123 1.53E+01 2.59E+01 

Southem Area 
'Vanadium 165 398 , 0.0123 • - 2.03E+00 4.90E+00 

Hudson Branch Wetland 

Chromium 918 3,004 - lii(M)=0.7338*to(S)-1.4599" 3.47E+01 8.28E+01 

Nickel 174 746 hi(M)=0.4658*ln(S)-0.2462'' 8.64E+00 1.70E+01 

Vanadium 754 .. 2,089 . ' . 0.0123 9.27E+00 2.57E+01 

Notes: 

•- Mean and mean UCL surface soil concentration from Tables B-5 through B-8. 

^ Bioaccumulation factors from Table 4-6. 

' Small mammal concentrations presented on dry weight basis. " " ' 

" Regression equation used to calculate small mammal concentration (M) based on maximum soil concentration (S), 
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Table 6-15 
Mourning Dove - Mean and Mean UCL Estimated PCOPEC Exposure Dose • 

SMC Facility ' 
Newfield, New Jersey 

TcrrcstrialAVctland Habitats 

, Surface Soil 
PCOPECs 

Mean Surface 
Soil 

Concentration 

; (mg/kg)' 

Mean 
Terrestrial 
Vegetation 

Concentration 
(mg/kg)^ 

Mean Surface 
Water 

Concentration 

(mg/L)' 

Food . 
Iiigestion 

Rate 

(kg/day)'* 

Surface 
Soil 

Ingestion 
Rate 

(kg/day)' 

Surface 
Water 

Ingestion 
. Rate 

. (L/daj-)" 

Body 

Weight 

(kg)' 

Area Use 

Factor' 

Temporal 
Use 

Factor' 

Terrestrial Plant 
Exposure Dose 
(mg/kg/BW-
. day)' 

Surface Soil 
Exposure Dose 
(mg/kg/BW- -

day)'̂  

Surface Water 
Exposure bosc 
(mg/kg/BW-

day).' 

Total Mean 
Exposure Dose 
(mg/kg/BW-

• day)* 

Former Lagoon Area 
Vanadium , l,87E+02 9,08E-01 1.83E-01 0,0166 0,0015 0,119 .0,120 1,00 1,00 .1.26E-01 - 2,34E+00 1.81E-01 2,65E+00 

Eastern Storagc Arcas. . ' • ' . ' 
Clirominm. l,94E+02 , 7.95E+00 4.83E-02 0,0166 0,0015 0,119 0,120 1,00 . 1,00 1.1 OE+00 -2,43E+00 4.79E-02 3,57E+00 
Copper . 3.01E+01 7,46E+00 1.18E-02 0,0166 0,0015 0.119 0,120 1,00 1,00 1.03E+00 3,76E-01 I.17E-02 I.42E+00 , 
Lead 5.1 OE+01 2.41E+00. 2.08E-03 0,0166 0,0015 0.119 0,120 1,00 1.00 3.33E-0I 6,38E-01 2.06E-03 9,72E-0I ' 
Nickel . 2.I8E+02 6.08E+00 l,08E-02 : 0,0166 0,0015 O.I 19. 0,120 1,00 '1.00 8.41E-01 2.73E+00 1.07E-02 3.58E+00 
'Vanadium I.24E+03 6.02E+00 l,83E-0l 0,0166 0,0015 0,119 . 0.120 1,00 I.OO 8.33E-01 l,55E+01 • 1.8IE-0I 1.65E+01 . 

Southern Area . • ' , ' ' 
Vanadium I.65E+02 . 8.00E-01 • I,83E-0I 0,0166 0,0015 • 0,119 . 0,120 1,00 1.00 l . l lE-01 2.06E+00 I.81E-01 2.35E+00 

Hudson Branch Wetlaiid 
Chromium 9,18E+02 - 3.76E+01 4,83E-02 0,0166 0,0015 0,119 0,120 1,00 1.00 5.2 IE+00 1.I5E+01 - 4.79E-02 1.67E+01 
Copper 4,47E+01 8.72E+00 I,l8E-02 ,0,0166 0,0015 0,119 0,120 - 1,00 ' ;1.00 I.21E+00 5.59E-01 1.I7E-02 l,78E+00 
Lead 8,46E+01 . 3.20E+00 2,08E-03 , 0,0166 0,0015 0,119 , 0,120 1,00 1.00 4.42E-0I I,06E+00^ . 2.06E-03 l,50E+00 

. Nickel. ,I,74E+02 5.I3E+00 l,08E-02 0,0166 0,0015 0,119 0,120 ' 1,00 , ' 1.00 7,10E-0I 2,18E+00 1.07E-02 2,90E+00 
Vanadium 7.54E-)-02 , 3.66E+00 4,13E-0I 0,0166 0,0015 0.II9 0,120 1,00 1.00 5,06E-01 9,43E+00 • 4.10E-0r 1.03E+01 

Surface Soil 
PCOPECs 

Mean UCL 
Surface Soil 

Concentration 

, Mean UCL 
Terrestrial 
Vegetation 

Concentration 

Mean Surface 
Water 

Concentration 

Food 
Ingestion 

Rate 

Surface 
Soil 

Ingestion 
Rate 

Surface 
Water 

Ingestion 
Rate 

Body 

Weight 

(kg)' 

Area Use 

' Factor' 

Temporal 
Use 

Factor' 

Terrestrial Plant 
Exposure I)ose 

(mg/kg/BW-
day)-' 

Surface Soil 
Exposure Dose 

(mg/kg/BW-

Surface Water 
Exposure Dose 

(mg/kg/BW-

Total Mean 
UCL Exposure 

Dose (mg/kg/BW 

(mg/kg) ' (mg/kg)' (mg/L)' "' (kg/day)' (kg/day)' (L/day)' 

Body 

Weight 

(kg)' 

Temporal 
Use 

Factor' 

Terrestrial Plant 
Exposure I)ose 

(mg/kg/BW-
day)-' day)' day)' day)" . 

Former Lagoon Area 
Vanadium . .6.7IE+02 3.25E+00 I,83E-01 0,0166 , 0,0015 0.II9 0,120 1,00 1.00 4,50E-01 8,39E+00 I,8IE-0I 9.02E+00 

Eastern Storage Areas 
Cliromium 3.05E+02 I.25E+01 4,83E-02 0,0166 0,0015 0,119. 0,120 ' 1,00 1.00 .l,73E+00 3,81E+00 4,79E-02 5.59E+00 

- Copper . 9.14E+0I . I.I6E+01 .l,I.SE-02 0,0166' , 0,0015 0.119 0,120.- ' 1:00 '1.00 l,60E+00- I,l4E+00 ' •l,17E-02 , 2,75E+00 
Lead ' 7,74E+0I 3.04E+00 2,08E-03 0,0166 0,0015 0,119 0,120 1,00 1.00 4,21 E-OI 9,68E-01 2,06E-03 l,39E+00 
Nickel 4.60E^f02 1.06E+0I l,08E-02' 0,0166. 0.0015 0,119 0,120 1,00 .1.00 l,47E+00 • 5,75E+00 • l,07E-02 • 7,23E+00 . 
Vanadium - - . - 2,I0E+03 I,02E+0I I,83E-0I 0,0166 0,0015 . 0,119 0,120 1,00 1,00 ' • 1,41 E+OO ,2,63E+0I , 1,81E-01 2.79E+01 . 

Southern Area - . 
Vanadium 3,98E+02 l,93E+00 I,83E-01 0,0166 0.0015 0:119 0,120 1,00 1,00 2,67E-01 4,98E+00 . 1,81E-01 5.42E+00 

Hudson Branch Wetland 
Chromium 3,OOE+03 • I,23E+02 , 4,83E-02 . 0,0166 • 0.0015 . -0,119 0,120 , 1,00 , •1,00 1,70E+01 , 3,76E+01 4,79E-02' 5.46E+01 
Copper 6,82E+01 1.03E+01 I,18E-02 0,0166 0.0015 o,ri9 • 0,120 1,00 • 1,00 l,42E+00 •8,53E-01 l,17E-02 2,29E+00 
Lead 2,36E+02 • 5,68E+00 2,08E-03 0,0166' 0.0015 0,119 0,120 1,00. ' 1,00 .7,86E:01 - • . 2.95E+00 2,06E-03 3,74E+00, 
Nickel 7,46E+02 1.53E+0I l,08E-02 0,0166 0.0015' 0,119 0,120 1,00 1,00 2,1 IE+00 , .9.33E+00 l,07E-02 1,14E+01 
Vanadium 2,09E+03 LOlE+01 . 4,13E-0I . 0,0166 0.0015 0,119 0,120 1,00 ,1,00 l,40E+00 • 2.61E+01 • 4,1 OE-01 2,79E+01 

Notes 
1 Mean and mean UCL surface soil concentrations frdm Tables B-5 through B-8, 
' Mean and mean UCL terrestrial vegetation concentrations from Table 6-12, 
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Tablc6-15 

Mourning Dove - Mean and Mean UCL Estimated PCOPEC Exposure Dose - Tcrrcstrial/Wctland Habitats 

SMC Facility 

Newfield, New .Tersey 

Food 
Ingestion 

Rate 

(kg/day)' 

Surface Surface 
Food 

Ingestion 

Rate 

(kg/day)' 

Soil 
Ingestion 

Rate 

(kg/day)' 

Water 
Ingestion 

Rate 

(L/day)' 

Body 

Weight 

(kg)' 

Area Use 

Factor' 

Temporal 

Use 

Factor' 

Surface Soil 
PCOPECs 

Mean Surface 
Soil 

Concentration 

- (mg/kg)' 

Mean 
Terrestrial 
Vegetation 

Concentration 
(mg/kg)' 

Mcan.Su rface 
Water 

Concentration 

(mg/L)' 

Terrestrial Plant 
Exposure Dose 
(mg/kg/BW-

day)' 

Surface Soil 
Exposure Dose 

(mg/kg/BW-
day)' 

Surface Water 
Exposure Dose 

(mg/kg/BW-
day)', 

Total Mean 
E.xposure Dose 
(mg/kg/BW-

day)" 

-' Mean surface water concenh-ation from Table B-1, • 

' from Table 4-1, 

' Mean or mean UCL plant concentration *, food ingestion rate * area use factor • temporal use factor divided by body weight, , 

*• Meaji or mean UCL surface soil concentration • surface soil ingestion rate * area use factor * temporal use factor divided by body weight, 

' Maximum surface water concentration * suiface water ingestion rate * area use factor * temporal use factor,divided by body weight, , 

" Sum of mean or mean UCL vegetation, surface soil and surface water exposure doses. 
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Tabic 6-16 ^ • 

White-Footed Mouse - Mean and Mean UCL Estimated PCOPEC Exposure Dose - TcrrcstrialAVctland Habitats 

SMC Facility . , 

Newfield, New Jersey 

- Surface Soil 
PCOPECs 

Mean Surface 
Soil' 

Concentration 
(mg/kg)' 

Mean 
, Terrestrial 

Vegetation 
Concentration 

(mg/kg)' 

Mean Surface 
Water 

Concentration 
(mg/L)' 

Food 
Ingestion 

Rate 

(kg/day)' 

Surface 
Soil 

Ingestion 

Rate 

(kg/day)' 

Surface 
Water 

Ingestion 

Rate' 

(L/dav)' 

Body 

Weight 

(kg)' 

Area Use 

Factor'. 

Temporal 
Use 

Factor' 

Terrestrial Plant 
Exposure Dose 
(mg/kg/BW-

day)' 

Surface Soil 
Exposure Dose 
(rag/kg/BW. 

day)' 

Surface Water 
Exposure Dose 

(mg/kg/BW-
day)' 

Total I\!lean 
Exposure Dose 
(mg/kg/BW-

day)' 

Eastern Storage Areas 
Antimony I.09E+0I . - 3:71E-01 O.OOE+OO 0,0030 0,0001 - 0,007 , 0.022 1,00 1,00 5.06E-02 2,97E-02 0,OOE+00 8,03E-02 
Beryllium 7.04E+00 2,45E+00 1.20E-03 0,0030 0,0001 0,007 0.022 1.00 , 1,00 3.35E-01 l,92E-02 .•3,82E-04 3,54E-0I 
Cliromiiun I.94E+02 7.95E+00 4.83E-02 0,0030 0,0001 0,007 0,022 1.00 1.00 1.08E+00 • 5,29E-01 l,54E-02 • ' l,63E+00 
Nickel, '2.I8E+02 , 6.08E+00 , I.08E-02 0,0030 0,0001 0,007 ' 0,022 . 1.00 , 1.00 . 8,29E-01 5,95E-01 3.44E-03 l,43E+00 
Vanadiuni I.24E+03 . 6.02E+00 •, 1,83E-01 . 0,0030 0,0001 o:oo7 0.022 1,00 1.00 8,21E-01 3,38E+00 5.82E-02 • 4,26E+00 • 

SouthernArea . • . • , . • . . • . , . , . , ,. . . . 
. "Vanadium I.65E+02 8.00E-01 . 1,83E-01. 0,0030 0,0001 0,007 0,022 1,00 ' 1.00 1,09E-0I 4,50E-01 5.82E-02^ 6,17E-01 
Hudson Branch Wetland 

Beryllium 4.16E+00 1.67E+00 I.20E-03 0,0030 0.0001 0,007 , 0,022 1,00 .:1.00 2,27E-01 , l,13E-02 3,82E-04 2,39E-01 
Chromium . 9.I8E+02 3.76E+01 • 4,83E-02 0,0030 0.0001 0,007- 0,022 1,00 • 1.00 5,13E+00 2,50E+00 ., l,54E-02. 7,65E+00 
Nickel . r.74E+02 5.13E+00 l,08E-02 0,0030 0.0001 • 0.007 0,022 1,00. 1.00 7,OOE-01 4,75E-01 3,44E-03 l,I8E+00 
Vanadium . 7.-54E+02 3,66E+00 1,83E-0I 0,0030 0,0001 0,007 0,022 1,00 1,00 4-.99E-0I 2,06E+00 5.82E-02 2,61 E+OO 

Surface Soil 
PCOPECs 

Mean UCL 
Surface Soil 

Concentration 
(mg/kg)' 

Mean UCL 
Teri-estrial 
Vegetation 

Concentration 
(mg/kg)' 

Mean Surface 
Water 

Concentration 

(mg/L)' 

Food 
Ingestion 

Rate 

(kg/day)' 

Surface 
Soil. 

Ingestion 
Rate 

(kg/day)' 

Surface 
Water 

Ingestion 

Rate 

(L/dav)' 

Body 

Weight 

(kg)'. 

Area Use 

Factor.'' 

Temporal 
Use 

Factor' 

Terrestrial Plant 
Exposure Dose 
(mg/kg/BW-

day)' 

Surface Soil 
Exposure Dose 
(mg/kg/BW-

day)' 

Surface Water 
Exposure Dose 

(mg/kg/BW-
day)' 

Total Mean 
UCL Exposure 

Dose (mg/kg/BW 
day)' 

Eastern Storage Areas 
Antimony I,38E+01 4,63E-01 , . O.OOE+OO 0,0030- 0,0001 0,007 : 0.022 I.OO 1,00 6,31 E-02 3,76E-02 OOOE+OO I,OIE-OI • 
Bervllium 1.52E+01 4,33E+00 I,20E-03 0,0030 0,0001 0,007 ,0,022 1.00 1 1,00 5,90E-0I 4,16E-02 ' 3,82E-04 6,32E-0I •, 
Chromium 3,05E+02 1,25E+0I 4,83E-02 0,0030 0,0001 0,007 0,022 I.OO 1,00 1,7 IE+00 , 8,32E-01 l,54E-02 2,55E+00 
Nickel 4,60E+02 1,06E+0I l,08E-02 0,0030 0,0001 0,007 0,022 1,00 1,00 l,45E+00 I,25E+00 3,44E-03 , 2,7IE+00 
Vanadium 2,10E+03 •• I,02E+0I 1,83E-0I 0,0030 0,0001 0,007 0,022 1,00 • 1,00 l,39E+00 5,73E+00 5,82E-02 • 7:18E+00 

SouthernArea 
Vanadium 3,98E+02 ' .1.93E+00 - L83E-01 0,0030 0,0001 0,007 , 0,022 1,00 • 1.00 • 2,63E-01 1,09E+00 • 5,82E-02 1,4 IE+00 

Hudson Branch Wetland 
Bervllium 3,02E+01 7I5E+00 I,20E-03 0,0030 0,0001. 0,007 0,022 1,00, I.OO 9,75E-01 : ,' , 8,24E-02 , 3,82E-04 I,06E+00 
Chromium ' 3, OOE+03 I.23E+02 4,83E-02. 0,0030. 0,0001 , 0,007 0.022 1,00 , • I.OO . . 1.68E+01, 8,I9E+00 • .|,54E-02 2,50E+01 
Nickel 7,46E+02. I.53E+01 1.08E-02 0.0030 0,0001 0,007 . 0.022 1,00 1.00 2,08E+00 2,03E+00 3,44E-03 4,12E+00' 
Vanadium 2,09E+03 1.01 E+01 I.83E-01 0,0030 0,0001 0,007 0,022 1,00 I.OO l,38E+00 5,70E+00 5,82E-02 7,14E+00 

Notes: 

Mean and mean UCL surface soil concentrations from Tables B-5 through B-8, , , , , . ' 

Mean and mean UCL terrestrial vegetation concentrations from Table 6-12, 

Mean surface water concentration from Table B-1, , • , , , i 

from Table 4-1, , , 

Mean or mean UCL plant concentration * food ingestion rate • area use factor * temporal use factor divided by body weight. 

Mean or mean UCL surface soil concentration * surface soil ingestion rate * area use factor * temporal use factor divided by body weight. 

Maximum surface water concentration * surface water ingestion fate * area use factor * temporal use factor divided by body weight. 

Sum of mean or mean UCL vegetation, surface soil and surface water exposure doses. 
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Tabic 6-17 
American Robin - Mean and Mean UCL Estimated PCOPEC Exposure Dose - Terrestrial/Wetland Habitats 

SMC Facility 
Newfield, New Jersey 

Surface Soil 
PCOPECs 

Mean Surface 
Soil 

Concentration 
(mg/kg)' 

Mean 
Terrestrial 

Invertebrate 
Concentration 

(mg/kg)' 

Mean Surface 
Water 

Concentration 

. (mg/L)' 

Food 
Ingestion 

Rate 

(kg/day)' 

Surface 
Soil 

Ingestion 

Rate 

(kg/day)' 

Surface 
Water 

Ingestion 

Rate 

(L/day)' 

Body 

Weight 

(kg)' 

Area Use 

Factor' 

Temporal 

Use 

Factor' 

Terrestrial 
Invertebrate 

Exposure Dose 
(mg/kg/BW-

day)' 

Surface Soil 
Exposure Dose 
(mg/kg/BW-

day)' 

Surface Water 
Exposure Dose 
(mg/kg/BW-

day)' 

Total Mean 
Exposure Dose 
(mg/kg/BW-

day)' 

Former Lagoon Aria 
Vanadium I,87E+02 , 7.86E+00 . , 1,83E-01 0,0094. 0,0002 0,011 0.077 1,00̂  .1,00 9,60E-0L 4,86E-0I • 2,61E-02 l,47E+00 

Eastern Storage Areas 
Aroclor 1248 4,10E-01 1.22E+00 0,OOE+OO 0.0094 0,0002 0,011 . 0.077 1,00 1,00 .I,49E-0I -, l,06E-03 0,OOE+00 1,50E-01 • 
Aroclor 1254 2,60E-0I 6.56E-0I 0, OOE+OO 0.0094 0,0002 • 0,011 0,077 1,00 '1,00 • 8,00E-02 6,75E-04 0,OOE+00 8,07E-02 
Cadmiuin I,06E+00 8.67E+00 0,OOE+00 • 0.0094 0,0002 0,011 • 0,077 • 1,00 • 1,00 • ••l,06E+00, 2,75E-03 0,00E+00 • l,06E+00 

. Chromium 1,94E+02 5.94E+01 I,0IE-01 0.0094 0,0002 - 0,011 0,077 1,00 1,00 7,25E+00 5,04E-01 l,44E-02 • 7,77E+00 
Copper 3,0IE+0I • 1.55E+01 2,32E-02 0.0094 0,0002 0,011 0,077 1,00 1,00 I,89E+00 7,82E-02 3,31 E-03 l,97E+00 
Lead 5,10E+0I • I.92H+01 . . 3.40E-03 0.0094 0,0002 0,011 0,077 1,00 1,00 2,34E+00- I,32E-01. 4,86E-04 2:48E+00 , 
Vanadium I,24E+.03 - 5.21E+0I I.83E-01 0.0094 0,0002 0,011 0,077 1,00 ,1,00 6,36E+00 3,22E+0a 2,61E-02 9,61 E+OO 

Southern Area 
Cliromium I.63E+0,I 4.99E+00 I.OIE-OI- 0.0094 0,0002 •0,011 0,077 1,00 1,00 6,09E-01 4,23E-02 l,44E-02 6,66E-01 
Lead , - • '• 1,94E+0I 8,80E+00 ' 3,40E-O3 0.0094 0,0002 OOU 0:077 1,00 . 1,00 r,07E+00 5,04E-02 4,86E-04 - l,I3E+00 
Vanadium, . l,65E+02 6.93E+00 . .I.83E-OI 0.0094. 0,0002 0,011 , 0,077 , . I.OO .. ,, ;I,00 , 8.46E-01 , 4,29E-0I . ' 2,61E-02 l,30E+00 

Hudson Branch Wetland . • 
. Cadmium l,12E+00- 9,06E+00 ' O.OOE+OO 0,0094 0,0002 0,011 0,077 .. 1.00 1,00 1,1 IE+00 2,91 E-03 O.OOE+OO 1,1 IE+00 -
•Chromiuni 9,18E+02 , • 2,81 E+02 I,OIE-Ol 0,0094 0,0002 0,011 0,077 I.OO '1,00 . 3.43E+01 2.38E+00- 1.44E-02 3,67E+01 
Copper 4,47E+01 2,30E+0r 2,32E-02 0,0094 0,0002 .0,011 0,077 I.OO 1,00 . 2.81E+00 I,I6E-0I 3.31E-03 2,93E+00 
Lead 8,46E+0r . 2,89E+01 3,40E-03 0,0094 - 0,0002 0,011 0,077 I.OO 1 1,00 . 3.53E+00 2,20E-01 4.86E-04 3,75E+00 
Nickel l,74E+02 5,74E-01, l,92E-02 0,0094 0,0002 0,011 • 0,077 I.OO 1,00 , 7,01 E-02 4,52E-01 2.74E.03 • 5,25E-01 . 
Vanadium 7,54E+02 • 3,I7E+0I . l,83E-01 0,0094 0,0002 0,011 0,077 I.OO 1,00 3,87E+00 I,96E+00 • 2.6IE-02 . 5.85E+00 
Zinc , 9.40E+01 - 3.80E+02 • 2,87E-0I 0,0094 0.0002 - 0,011 0.077 • 1,00 • 1,00- • - 4,63E+01 •• • 2,44E-01 4,10E-02^ 4.66E+0I • 

Surface Soil 
PCOPECs 

Mean UCL 
Surface Soil 

Concentration-
- (mg/kg) ' 

Mean UCL 
Terrestrial 

Invertebrate , 
Concentration 

(mg/kg)' 

Mean Surface 
Water 

Concentration 

(mga.)' 

Food 
Ingestion 

Rate 

(kg/day)' 

Surface 
. Soil 
Ingestion 

Rate 

(kg/day)' 

Surface 
Water 

Ingestion 

Rate 

(L/day)' 

Body 

. Weight 

(kg)' 

Area Use 

Factoi' 

Temporal 
Use 

Factor' 

Terrestrial 
Inyertebrate 

Exposure Dose 
(mg/kg/BW-

day)' 

Surface Soil 
Exposure Dose 

(mg/kg/BW-
. day)' 

Surface Water 
Exposure Dose 
(mg/kg/BW-

day)' 

Total Mean 
UCL Exposure 

Dose (mg/kg/BW 
day)' 

Former Lagoon Area , , •„ , ' 

Vanadium ' 6.71 E+02 2.82E+01 I,83E-01 0,0094 0.0002 0,011 0.077 1,00 1.00 3.44E+00 l,74E+00 2,6IE-02 5.2 IE+00 ' 

Eastern Storage Areas , 

Aroclor 1248 1,90E+00 9.8 IE+00 0,00E+00 '- 0,0094 0.0002 0,011 ' 0.077 1,00 I.OO • I.20E+00 • 4.94E-03 0,OOE+OO ' 1.20E+00-' • 

Aroclor 1254 I,50E+00 • 7.1 IE+00 , 0,00E+00 0,0094 0.0002 0,011 0.077 1,00 ,1,00, 8.68E-0I 3,90E-P3 0,OOE+00 8.72E-01 

Cadmium 2,80E+00 . l,88E+0r 0,00E+00 0,0094 0,0002 0,011 0,077 1,00 1,00 . 2;29E+00 7,27E-03 0,00E+00 2,30E+00 

Chromium 3,05E+02 9,33E+01 I,01E-01 0,0094 0,0002 .0,011 0,077 1,00 1,00 I.I4E+0I . .7.92E-01 1,44E:02 1.22E+01 

Copper 9.14E+0I 4,7IE+01 - 2,32E-02 0,0094 0,0002 0,011 • 0,077 1,00 I.OO , • •5,75E+00 2.37E-01 , 3,3IE-03 . 5.99E+00 . 

Lead 7.74E+01 2,69E+01 3,40E-03 0,0094 0,0002 ' 0,011 0,077 1,00 1,00 3,28E+00 2,0 IE-01 4,86E-04 3.48E+00 

Vanadium 2. l.OE+03 8,83E+01 4,I3E-01 0,0094 0,0002 0,011 0,077 1,00 . 1,00 ,I,08E+0I . 5,46E+00 5,90E-02 1.63E+01 

Southern Area ' ' ' ; • . ' •• -
Chromium 2.47E+0I. 7,5.6E+00 1,0 IE-01 0,0094 0,0002 0,011 0,077 1,00 1,00 9,23E-0I, 6,42E-02 l,44E-02 I.OOE+00 
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Tabic 6-17 

American Robin - Mean and Mean UCL Estimated PCOPEC Exposure Dose - Terrestrial/Wetland Habitats 

SMC Facility 

Newfield, New Jersey 

Surface Soil 
PCOPECs 

Mean Surface 
Soil 

Concentration 
(m g/kg)' 

Mean 
Terrestrial 

Invertebrate 
Concentration 

(mg/kg)' 

Mean Surface 

Water 

ConccntratioD 

(mg/L)' 

3,40E-03 

Food 
Ingestion 

Rate 

(kg/day)' 

0,0094 

Surface 
Soil 

Ingestion 
Rate 

(kg/day)' 
0,0002 

Surface 
Water 

Ingestion 
Rate 

(L/day)' 
0,011 

Body 

Weight 

(kg)' 

0.077 

Area Use 

Factor' 

1,00. 

Temporal 
Use 

Factor' 
1 

1,00 

Terrestrial 
Invertebrate 

Exposure Dose 
(mg/kg/BW-

day)' 
l,47E+00 

Surface Soil 
Exposure Dose 
(mg/kg/BW. 

day)' 

, 7,45E-02 

Surface Water 

Exposure Dose 

(mg/kg/BW. 

day)' 

4,86E-04 

Total Mean 
Exposure Dose 
(mg/kg/BW-

day)' 

l,55E+00 Lead 2.87E+0I 1,21E+01 

Mean Surface 

Water 

ConccntratioD 

(mg/L)' 

3,40E-03 

Food 
Ingestion 

Rate 

(kg/day)' 

0,0094 

Surface 
Soil 

Ingestion 
Rate 

(kg/day)' 
0,0002 

Surface 
Water 

Ingestion 
Rate 

(L/day)' 
0,011 

Body 

Weight 

(kg)' 

0.077 

Area Use 

Factor' 

1,00. 

Temporal 
Use 

Factor' 
1 

1,00 

Terrestrial 
Invertebrate 

Exposure Dose 
(mg/kg/BW-

day)' 
l,47E+00 

Surface Soil 
Exposure Dose 
(mg/kg/BW. 

day)' 

, 7,45E-02 

Surface Water 

Exposure Dose 

(mg/kg/BW. 

day)' 

4,86E-04 

Total Mean 
Exposure Dose 
(mg/kg/BW-

day)' 

l,55E+00 

Vanadium 3.98E+02 1,67E+01 4,I3E-01 0,0094 0,0002 0,011 0.077 1,00 1,00 2,04E+00 1.03E+00 5,90E-02 3,13E+00 

Hudson Branch Wetland 

Cadmium 5.30E+00 3,l2E+0r 0,00E+00 0,0094 0,0002 O.OU 0.077 . 1,00 1,00 3,81E+00 l,38E-02 0,OOE+00 3,82E+00 

Chroniium 3,06E+03 9,I9E+02 LOIE.OI 0,0094 0,0002 O.OU 0.077 1,00 1,00 l,12E+02 7.96E+00 l,44E-02 I,20E+02 

Copper 6,82E+01 3,51E+01 2,32E-02 0,0094 0,0002 O.OU 0.077 1,00 1,00 4,29E+00 1.77E-01 . 3,3IE-03 4,47E+00 

Lead 2,36E+02 6,61 E+01 3,40E-03 0,0094 0,0002 O.OU 0.077 1,00 1,00 , 8,07E+00 6,I3E-01 4,86E-04 . 8,68E+00 

Nickel 7,46E+02 2,46E+00 I,92E-02 0,0094 0,0002 OOU 0,077 1,00 i;,oo 3,01E-01 1.94E+00 2,74E-03 • 2,24E+00 

Vanadiuni 2,09E+03 8,77E+01 4,I3E-0I 0,0094 0,0002 • 0,011 0,077 1,00 1,00 1,07E+0I S.43E+00 5,90E-02 1,62E+01 

Zinc 3,44E+02 5,81 E+02 2,87E-0I 0,0094 0,0002 0,011 0,077 1,00 1,00 7,09E+0I 8,94E-01 4,10E-02 7,I9E+01 

Notes: 

' Mean and mean UCL surface soil concentrations from Tables B-5 thicugh B-8, 

' Mean and mean UCL terrestrial invertebrate concentrations from Table 6-13, 

' Maximum surface water,concentration from Table 2-1, ' ' 

' from Table 4-1, 

' Mean or mean UCL invertebrate concentration • food ingestion rate * area use factor * temporal use factor divided by body weight, ' 

Mean or mean UCL surface soil concentration * surface soil ingestion rate • area use factor * temporal use factor divided by body weight, 

' Maximuni surface water concentration • surface water ingestion rale * area use factor temporal use factor divided by body weight,, , 

' Sum of mean or mean UCL irivertebrate, surface soil and surface water exposure doses, • ' . 
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Tabic 6-18 
Short-Tailed Shrew - Mean and Mean UCL Estimated PCOPEC Exposure Dose - Terrestrial/Wetland Habitats 

SMC Facility 
Newfield, New Jersey 

Surface Soil 
PCOPECs 

Mean Surface 
Soil -

Concentration 
(mg/kg)' 

Mean 
Terrestrial 

Invertebrate 
Concentration 

(mg/kg)' 

Mean Surface 
Water 

Concentration 
(mg/L)' 

Food 
Ingestion 

Rate 

(kg/day)' 

Surface 
Soil 

Ingestion 

Rate 

(kg/day)' 

Surface 
Water 

Ingestion 

Rate 

(L/day)' 

Body 
Weight 

(kg)' • 

Area Use 

Factor' 

Temporal 

Use 

Factor' 

Terrestrial 
Invertebrate 

Exposure Dose 
' (mg/kg/BW-

day)' 

Surface Soil 
Exposure Dose 
(mg/kg/BW-

day)' 

Surface Water 
Exposure Dose 
(rag/kg/BW. 

day)' 

Total Mean 
. Exposure Dose 

(mg/kg/BW-
day)' 

Former Lagoon Area 
Antimony 5.73E+00 . 5,73E+00 . O.OOE+00 0,0020 0.0003 •0,003 0.015 1,00 1.00 .7,64E-01 1.15E-01 O.OOE+OO 8.79E-01 
Nickel 3.54E+0I I,I7E-0I , I,0SE-02 0,0020 0.0003 - 0,003 0.015 1,00 1.00 l,56E-02 7.08E-01 2,16E-03 7,26E-01 
Vanadium l,87E+02 7,86E+00 1,83E-0I 0,0020 0.0003 0,003 0,015 1,00 1.00 !,05E+00 3.74E+00 3,66E-02 . 4,83E+00 

Eastern Storage Areas . -
Aroclor 1248 . 4,10E-0I • , I,22E+00 , 0, OOE+00 . 0,0020 0.0003 0,003 0,015 . I.OO 1.00 r,62E-01 , 8.20E-03 •0,OOE+00 1,71E-01 ' 
Aroclor 1254 . . 2,60E-0I ,.6,56E-0I 0,OOE+00 0,0020 0,0003 0,003 ,, '0:0l5 I.OO a.oo 8,74E-02 5,20E-03 0, OOE+00 •9,26E-02 
Antimony 1,09E+OI I,09E+OI ' .. O.OOE+OO , 0,0020 0,0003 0,003 0,015 I.OO 1.00 - l,45E+00 .2,I8E-01 0,00E+00 l,67E+00 
Bervllium 7.04E+00 - 3,17E-0I , 1.20E-03 0,0020 ,0,0003 0,003 . 0,015 ,1,00 ,1,00 _ 4,22E-02 1,4IE-01 , 2,40E-04 1,83E-01 
Cadmium . 1.06E+00 8,67E+00 . O.OOE+OO 0,0020 0,0003 ,0,003 0,015 1,00 I.OO ;i,16E+00 -2:i2E-02 . . 0,OOE+OO • l,18E+00 -
Chromium 1.94E+02 . 5,94E+01 . 4.83E-02 . 0,0020 0,0003 0,003 0,015 1,00 1.00 . 7,92E+00 3,88E+00 9,66E-03 . 1,18E+01 
Copper 3.0IE+OI 1.55E+01 • I.18E-02 0,0020 0,0003 - 0,003 0,015 ' , 1,00 , !l,00 - 2,07E+00 6,02E-01 2.36E-03 ' 2,67E+00 
Lead , 5,I0E+01 , . 1.92E+01 2.08E-03 .. 0,0020 0,0003 0,003 . 0:015 . '1,00 1,00 , .2,56E+00 . l,02E+00. 4.16E-04 . 3,58E+00 
Nickel • 2,18E+02 7.19E-01 • I.08E-02 0,0020 0,0003 o;oo3 0.015 , 1,00 • 1,00 9.59E-02 4,36E+00 2.16E-03 4,46E+00 
Vanadiuni . I,24E+03 5,21E+OI I.83E-0I 0,0020 0,0003 0,003 0.015 • 1,00 ,1,00 .6.95E+00 2,48E+0I 3.66E-02 3.18E+0I 

Southern Area 
Antimony , 6,05E+00 6,O5E+0O ' O.OOE+OO 0,0020 0,0003 0,003 0,015 1,00 , 1,00 8:07E-0I - 1,21E-01 - • O.OOE+OO 9,28E-0I 
Chromiuni - I,63E+OI - . 4.99E+00 . 4.83E-02 0,0020 0,0003 0,003 0,015 • 1,00 .1,00 , 6.65E-0I -3,26E-0I 9.66E-03 : I,OOE+00 
Nickel l,76E+0I . 5.8IE-02 I.08E-02 . .0,0020 0;0003 0,003 0,015 , 1,00 1,00 7.74E-03 3,52E-0I. 2.16E-03 3,62E-01 
Vanadium • I,65E+02 . 6.93E+00 I.83E-01 0,0020 0,0003 0,003 , 0,015 1,00 1,00 ' 9.24E-0I 3.30E+00. 3.66E-02 4,26E+Q0, 
Zinc- ' , 3,95E+01 - 2,86E+02 9,37E-02 0,0020 0,0003 0,003 0,015 1,00 .1,00 3.8IE+01 7.90E-01 1.87E-02 3,89E+01 

Hudson Branch Wetland . 
Antimony 7,00E+00 . ,7,O0E+0O 0,OOE+00 •0.0020 0,0003 0,003 0,015 •1,00' 1,00 9,33E-01 1.40E-0I O.OOE+OO l,07E+00 

, Bervllium 4,16E+00 •I,87E-01 .I.20E-03 -0.0020 0,0003 0,003 0,015 1,00 '1,00 2.50E-02 8.32E-02 2.40E-04 l,08E-01 
Cadmium I,12E+00 9,06E+00 O.OOE+OO 0,0020 0,0003 0,003 0,015 1,00 1,00 .I,2IE+00 2.24E-02 OOOE+OO l,23E+00 
Chromium > . 9,I8E+02 2,8IE+02 4.83E-02 0,0020 0,0003 0,003 0,015 - i;oo 1,00 3,75E+01 1.84E+01 9,66E-03 5,58E+01 . 
Copper 4,47E+0I 2,30E+01 I.I8E-02 0,0020 0.0003 " 0,003 0,015 1,00 1,00 3.07E+00 8:94E-01 2,36E-03 • 3,97E+00 
Lead 8,46E+,01- 2,89E+0I • •2.08E-03 0,0020 0,0003 0,003 0,015 1,00 - '1,00 3,85E+O0 1.69E+00 ,4,16E-04 , 5,54E+00 
Nickel l,74E+02 5,74E-0I 1.08E-02 0,0020 0.0003 0,003 0:015 1,00 1,00 7.66E-02 3.48E+00 2,16E-03 3,56E+00 . 
Vanadiuni 7,54E+02 . 3.17E+0I I.83E-0I 0,0020 0.0003 . 0.003 0,015 1,00 • • 1,00 . 4.22E+00 l,51E+01 3,66E-02 1,93E+01 
Zinc 9,40E+OI 3.80E+02 9,37E-02 0,0020 0,0003 0,003 0,015 1,00 1,00 5.06E+0I ' • l,88E+00 l,87E-02 5,25E+01 , 

Surface Soil 
PCOPECs 

Mean UCL 
Surface Soil 

Concentration 
(mg/kg)' 

Mean UCL 
Terrestrial 

Invertebrate 
Concentration 

(mg/kg)' 

Mean Surface 
Water 

'Concentration 
(mg/L)' 

Food 
Ingestion 

Rate 

(kg/day)' 

Surface 
Soil 

Ingestion 

Rate 

(kg/day)' 

Surface 
Water 

Ingestion 

Rate 

(L/day)' 

Body 

Weight 

(kg)'. 

Area Use 

Factor' 

Temporal 

Use 

Factor' 

Terrestrial 
Invertebrate 

Exposure.Dose 
(mg/kg/BW-

day)' 

. Surface Soil 
Exposure Dose 

(mg/kg/BW-
day)' 

Surface Water 
Exposure Dose 

(mg/kg/BW-
day)' 

Total Mean 
UCL Exposure 

Dose (mg/kg/BW 
day)" 

Former Lagoon Area 
Antimony 6,50E+00 6.50E+00 OOOE+OO 0,0020 0.0003 0,003 0,015' 1,00 1,00 8.67E-01. 1.30E-01 - 0,00E+00 9,97E-01 
Nickel • l,79E+02 5.9 IE-01 ,I,08E-02 0,0020 0,0003 . 0,003 0,015 1,00 1,00 7.88E-02 • 3.58E+00 2,16E-03 3,66E+00 
Vanadiuni '6,71E+02 2.82E+01 1,83E-01 0.0020 0.0003 0.003 0,015 , 1,00 .1,00 3.76E+00 I.34E+01 3,66E-02 1,72E+0I 

Page 1 of 2 



Table 6-18 . i • 

Short-Tailed Shrew - Mean and Mean UCL Estimated PCOPEC Exposure Dose - TerrcstrialAVctlahd Habitats 

SMC Facility 

Newfield, New Jersey 

Surface Soil 
PCOPECs 

Mean UCL 
Surface Soil 

Concentration 
(rag/kg)' 

Mean UCL 
Terrestrial 

Invertebrate 
Concentration 

(mg/kg)' 

Mean Surface 
Water 

Concentration 

(mgA.)' 

Food 
Ingestion 

Rate 

(kg/day)' 

Surface 
Soil 

Ingestion 

Rate 

(kg/day)' 

Surface 
Water 

Ingestion 

Rate 

(L/day)' 

Body 

Weight 

(kg)' 

Area Use 

Factor' 

Temporal 

Use 

Factor' 

Terrestrial 
Invertebrate 

Exposure Dose 
(rag/kg/BW-

day)' 

Surface Soil 
Exposure Dose 

(mg/kg/BW-
day)' 

Surface Water 
Exposure Dose 
(mg/kg/BW. 

. day)' 

Total Mean 
UCL Exposure 

Dose (rag/kg/BW 
day)' 

Eastern Storage Areas 
Aroclor 1248 l,90E+00 9,81E+00 ' 0,OOE+00 0,0020 0,0003 0,003 , 0,015 1,00 1,'00̂  1.3 IE+00 3,80E-02 0, OOE+OO l,35E+00 

Aroclor 1254 l,50E+00 7,1 IE+00 0,00E+00 0,0020 0,0003 0,003 , 0,015 , 1,00 1,00 9.48E-0I 3,00E-02 0,00E+00 9,78E-0I 

Antimony 1,38E+01 1,38E+01 0,00E+00 0,0020 0,0003 0,003 0,015 1,00 1,00 ' 1.84E+00 2,76E-01 0:00E+00 2,l2E+00 

Bervllium 1,52E+01 , 6,86E-0I .1.2OE-03 0,0020 0,0003 0,003 0,015 1,00 1,00 9,14E-02 3,05E-01 2,40E-04 3,96E-0I 

Cadmium 2,80E+00 1,88E+0I O.OOE+00 0,0020 • 0,0003 0,003 0.015 1,00 1,00 2,50E+00 5,60E-02 0,OOE+OO 2,56E+00 

Chromium 3,05E+02 9,33E+01 4.83E-02 0,0020 0,0003 0,003 0.015 1.00 • l',00 1,24E+0I 6,1 OE+OO 9,66E-03 1,86E+0I 
Copper 9,14E+01 4,7IE+01 I,I8E-02 0,0020 0,0003 0,003 0.015 • 1.00 1,00 6,28E+00 l,83E+00 2,36E-03 8,1 IE+00 

Lead • 7,74E+0I 2,69E+0I 2,08E-03 0,0020 0,0003 . 0.003. 0.015 1,00 • 1,00 3,58E+00 I,55E+00 4,16E-04 5,I3E+00 

Nickel 4,60E+02 l,52E+00 I,08E-02 0.0020 0,0003 0.003 0.015 1,00 1.00 2,02E-01 9,20E+00 2,l6E-03 9,40E+00 

Vanadium 2,10E+03 8,83E+01 1,83E-01 0,0020 0,0003 0.003 0,015 1,00 1.00 1,18E+01 4,20E+01 3,66E-02 5,38E+0I 

Southern Area 

Antimonv • 7,30E+00 7,30E+00 0,00E+00 0.0020 0,0003 0.003 0,015 1,00, I.OO 9,73E-0I I,46E-01 0, OOE+00 I,12E+00 

Chromium 2,47E+0I 7,56E+00 • 4,83E-02 O.0020 0,0003 0.003 0,015 1,00 I.OO I,OIE+00 4,94E-0I 9,66E-03 1,5 IE+00 

Nickel 6,03E+0I I,99E-01 l,08E-02 0.0020 0,0003 0.003 0,015 1,00 1.00 2,65E-02 I,2IE+00 2,16E-03 l,23E+00 

Vanadium 3,98E+02 I,67E+0I I,83E-01 0.0020 0,0003 0,003 0,015 1,00 , 1.00 2,23E+00 7,96E+00 3,66E-02 1,02E+01 

Zinc I,08E+02 3,97E+02 9,37E-02 0.0020 0,0003 0,003 0.015 • 1,00 I'.OO 5,30E+0I 2,16E+00 l,87E-02 5,52E+01 

Hudson Branch Wetland 
Antimony 7,00E+00 7,OOE+00 0, OOE+00 0,0020 0,0003 0,003 0.015. 1,00 1.00 , 9,33E-01 I,40E-01 0,00E+00 I,07E+00 

Bervllium 3,02E+0I I,36E+00 I,20E-03 0,0020 0,0003 0,003 0,015 1,00 1,00 1,81E-01 6,04E-OI 2,40E-04 7,85E-01 

Cadmium 5,30E+00 3,12E+0r 0,00E+00 0,0020 0,0003- 0,003 , 0,015 1,00 1,00 • 4,16E+00 l,06E-0I OOOE+OO 4,26E+00 

Chromiuni 3,OOE+03 9,l9E+02 4,83E-02 0,0020 0,0003 0,003 0,015 1,00 1,00 l,23E+02 6,0IE+0i 9,66E-03 I,83E+02 

Copper 6,82E+OI 3,5 IE+01 I,18E-02 0,0020 0,0003 0,003 0,015 1,00 1,00 4,68E+00 I,36E+00 2,36E-03 6,05E+00 

Lead 2,36E+02 6,61 E+01 2,08E-03 0,0020 0,0003 0,003 0,015 • 1,00 • 1,00 8,81E+00^ 4,72E+00 4,16E-04 I,35E+OI 

Nickel 7,46E+02 2,46E+00 l,08E-02 0,0020 0,0003 0,003 0,015 1,00 I'OO 3,28E-0I I,49E+01 2,16E-03 I,53E+OI 

Vanadium 2,09E+03 8,77E+0I 1,83E-0I 0,0020 0,0003 0,003 0,015 . 1,00 1,00 I,17E+01 4,18E+01 3,66E-02 5,35E+0I 

Zinc 3,44E+02 5,81E+02 9,37E-02 0,0020 0,0003 0,003 0,015 , 1,00 . 1,00 7,75E+01 6,88E+00 l,87E-02 8,44E+0I 

Notes: , - , 

' Mean and mean UCL surface soil concentrations from Tables B-5 through B-8. -

' Mean and mean OCL terrestrial invertebrate concentrations from Table'6-13. 

' Mean surface water concentration from Table B-1. 

' from Table 4-1, ' ' ' 

? Mean or mean UCL invertebrate concentration * food ingestion rate * area use factor * temporal use factor divided by body weight. , 

' Mean or mean UCL surface soil concentration * surface soil ingestion rate * area use factor temporal use factpr divided by body weight. 

' Maximum surface water concentration * surface water ingestion rate • area use factor * temporal use factor divided by body weight. 

' Sum of mean or mean UCL invertebrate, surfacesoil and surface water exposure,doses, . , , , , . ,, . , , i 
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. Table 6-19 . . 
Red-Tailed Hawk'- Mean and Mean UCL Estimated PCOPEC Exposure Dose'- Terrestrial/Wetland Habitats 

SMC Facility 
Newfield, New Jersey 

Mean Surface Mean Small Mean Surface Food 
Surface 

Soil 
Ingestion 

Rate 

(kg/day)' 

Surface 
Water 

Ingestion 

Rate 

(L/day)' 

Body 

Weight 

(kg)' 

Temporal 

Use 

Factor.' 

Small Mammal Surface Soil Surface Water Total Mean 
Surface Soil 
PCOPECs 

Soil 

Concentration 

(mg/kg)' 

Mammal 

Concentration 

. (mg/kg)' 

Water 

Concentration 

• (mgA.)' 

Ingestion 

Rate 

(kg/day)' 

Surface 
Soil 

Ingestion 

Rate 

(kg/day)' 

Surface 
Water 

Ingestion 

Rate 

(L/day)' 

Body 

Weight 

(kg)' 

Area Use 

Factor' 

Temporal 

Use 

Factor.' 

Exposure Dose 

(mg/kg/BW-

day)' 

Exposure Dose 

(mg/kg/BW-

day)' 

Exposure Dose 

(mg/kg/BW-

day)' 

Exposure Dose 

(mg/kg/BW-

day)' 

Former Lagoon Area 
Vanadium 1.87E+02 2.30E+00 I.83E-OI 0,0843 0,0000 0.060 1,028 1.00 I.OO -I,89E-0I - OOOE+OO , l,07E-02 1,99E-01 

East(:rn Storage Areas 
Vanadiuni. , 1.24E+03 1.53E+01 I.83E-01 0.0843 0,0000 0,060 ,̂ 1,028 1.00 1.00 1.25E+00 0,OOE+00 l,07E-02 l,26E+00 

Southern Area 
Vanadium I.65E+02 , 2.03E+00 1.83E-01 0.0843 0,0000 0,060 : 1,028 1.00 '1.00 1,66E-01 •0,00E+00 , l,07E-02 .1:77E-01 

Hudson Branch Wetland 
Chromium 9.I8E+02 3.47E+0I 4.83E-02 • 0.0843 0,0000 0,060 1.028 ' 1,00 1.00 2,84E+00 0,00E+00 2,82E-03 2,85E+00 

- Vanadium , 7,54E+02. 9.27E+00 • 1.83E-0I 0:0843 0,0000 0.060 . • 1.028 1,00 1.00 7,61E-0I • - 0,00E+00 ' l,07E-02 7,71E-01 

Mean UCL Mean UCL Mean Surface Food 
Surface 

Soil 
Ingestion 

Rate 

(kg/day)' 

Surface. 
Water 

Ingestion 

Rate 

(L/day)' 

Body 

Weight 

(kg)' 

Temporal 

Use 

Factor' 

Small Mammal ; Surface Soil Surface Water - Total Mean 

Surface Soil 
PCOPECs 

Surface Soil 
Concentration 

(mg/kg)' • 

Sraall Mammal 

Concentration 

(mg/kg)' 

Water 

Concentration 

(mg/L)' 

Ingestion 

Rate 

(kg/day)' 

Surface 
Soil 

Ingestion 

Rate 

(kg/day)' 

Surface. 
Water 

Ingestion 

Rate 

(L/day)' 

Body 

Weight 

(kg)' 

Area Use 

Factor' 

Temporal 

Use 

Factor' 

Exposure Dose 

(mg/kg/BW-

day)' 

Exposure Dose 

(mg/kg/BW-

day)' 

Exposure Dose 

(mg/kg/BW-

day)' 

UCL Exposure 

Dose (rag/kg/BW 

day)" 

Former Lagoon Area 
Variadium 6.71 E+02 8.25E+00 . 1.83E-OI 0.0843 • 0,0000 0,060 , 1.028 1,00 '1.00 6,77E-01 , 0,OOEtOO' . r,07E-02 6,87E-01 

Eastern Storage Areas 

Vanadium 2.IOE+03 2.59E+0I I.83E-0I 0.0843 0,0000 0,060 1.028 • 1,00 . ,1.00 2,12E+00 , 0,00E+00^ l,07E-02 .2.13E+00 

Southern Area 

Vanadium 3.98E+02 4.90E+00 I.83E-01 0.0843 .0,0000 o;o6o 1.028 1,00 1.00 4,01E-0I 0:00E+00 l,07E-02 4,12E-01 

Hudson Branch Wetland . 
Cliromium 3.00E+03 8.28E+01 . 4.83E-02 0,0843 0,0000 0,060 1.028 1,00 1.00 6,79E+00 OOOE+OO 2,82E-03 6,79E+00 

Vanadium 2.09E+03 2:57E+0I 1.83E-01 0,0843' 0.0000 0,060. 1.028 1:00' 1.00 2,1 IE+00 OOOE+OO l,07E-02 2,12E+00 

Notes: 

' Mean and mean UCL surface soil concentrations from Tables .B-5 thi ough B-8., , , ,. '; ,, 

' Mean and mean UCL small mammal concentrations from Table 6-14, 

' Mean surface water concentration.frbm Table B-1, , , , , , 
-' from Table 4-1, . . , . . . • • • 

'.Mean or mean UCL small mammal concentration • food ingestion rate * area use factor* temporal use factor divided by body weight. 

*" Mean or mean UCL surface soil concentration • surface soil ingestion rate • area use factor * temporal use factor divided by body weight. 

' Maximuni surface water concentration *'surface water ingestion rate • area use factor •* temporal use factor divided by body weight. 

•.' Sum of mean or mean UCL small mammal, surface soil and surface water exposure dbses, , •' 
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Table 6-20 

Red Fox - Mean and Mean UCL Estimated PCOPEC Exposure Dose - Tcrrcstrial/Wctland Habitats 

SMC Facility 

Newfield, New Jersey 

Surface Soil 
PCOPECs 

Mean Surface 
Soii 

Concentration 
(mg/kg)' 

Mean Small 
Mammal 

Concentration 
(mg/kg)' 

Mean Surface 
Water 

Concentration 
(rag/L)' 

Food 
Ingestion 

Rate ' 

(kg/day)' 

Surface 
Soil 

Ingestion 

Rate 

(kg/day)' 

Surface 
Water 

Ingestion 

Rate 

(L/day)' 

Body 

1 Weight 

(kg)' . 

Area Use 

Factor' 

Temporal 

'.Use 

Factor' 

Small Mammal 
Exposure Dose 
(mg/kg/BW-

day)' 

Surface Soil 
Exposure Dose 

(mg/kg/BW- ' 
day)' 

Surface Water 
Exposure Dose 

(mg/kg/BW-
day)' 

Total Mean 
Exposure Dose 
(rag/kg/BW-

day)' 

Eastern Storage 
Vanadium I l,24E+03 | .1.53E+0I | I.83E-0I | 0.1558 | 0,0044 | 0,348 i 4,040 | 1,00 | 1,00 | 5,89E-01 | l,35E+00 | l,58E-02 I l,96E+00 

Hudson Branch Wetland . 
Cliromium 9.18E+02 3.47E+0I 4,83E-02 0,1558 . 0.0044 0.348 4.040 1.00 1.00 I.34E+00 1.OOE+OO 4,16E-03 2,34E+00 • 
Nickel I.74E+02 8.64E+00 I,08E-02 0,1558 0.0044 0.348 4.040 1.00 I.OO 3,33E-0I I,90E-0I 9,30E-04 5,24E-01 
Vanadium . 7.54E+02 . 9,27E+00 I,83E-01 0,1558 0.0044 0,348 . 4.040 1.00 .. I.OO 3.58E-0I 8.2IE-0I l,58E-02 l,19E+00 

Surface Soil 
PCOPECs 

Mean UCL 
Surface Soil 

Concentration 
(mg/kg)' 

Mean UCL 
Small Mammal 
Concentration 

(mg/kg)' 

Mean Surface 
Water 

Concentration 

(mg/L)' 

Food 
Ingestion 

Rate 

(kg/day)' 

Surface 
Soil 

Ingestion 

Rale 

(kg/day)' 

Surface 
Water 

Ingestion 

Rate 

(L/day)' 

Body 

Weight 

(kg)' 

Area" Use 

Factor' 

Temporal 
. Use 
Factor' 

Sraall Mammal 
Exposure Dose 
(mg/kg/BW-

day)' 

Surface Soil 
Exposure Dose 
(mg/kg/BW-

day)' 

Surface Water 
Exposure Dose 
(mg/kg/BW-

day)' 

Total Mean 
UCL Exposure 

Dose (mg/kg/BW 
day)' • 

Eastern Storage Areas 
Vanadium | 2,IOE+03 | 2,59E+0I | I.83E-0I | 0,1558 | 0,0044 | 0,348 | 4,040 | 1,00 | '1,00, | ' 9,97E-0I | . . 2.29E+00 ' 1 1.58E-02 | 3.30E+00 

Hudson Branch Wetland 
Chromium 3.00E+03 8,28E+0I 4,83E-02 , 0,1558 0.0044 0.348 4.040 1.00 . I.OO- 3,l9E+00 . 3,27E+00 4,16E-03 6,47E+00 
Nickel 7.46E+02 I,70E+0I I,08E-02 0,1558 0.0044 0.348 4.040 1.00 1.00 6.57E-0I 8,I2E-0I 9,30E-04 l,47E+00 
Vanadium 2.09E+03 . 2,57E+0r I,83E-01 0,1558 • 0.0044 0.348 4.040 1.00 I.OO 9.9.1E-0I 2,28E+00 l,58E-02 3,28E+00 

Notes: 

Mean and mean UCL surface soil concentrations from Tables Br5 through B-8, 

Mean and mean yCL small maiiinial concentrations from Table 6-14, 

Maximum surface water concentration from Table 2-1, 

frdm Table 4-1, 

Mean or inean UCL small mammal concenli-ation "' food ingestion rate • area use factor • temporal use factor divided by body weight. 

Mean or mean UCL surface soil concentration • surface soil ingestion rate • area use factor • temporal use factor divided by body weight, 

.Maximum surface water concentration * surface water ingestion rate * area use factor • temporal use factor divided by body weight. 

Sum of mean or mean UCL small mammal, surface soil and surface water exposure doses. 
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Table 6-21 
Wildlife Receptors Mean and Mean UCL Risk Characterization - Tcrrcstrial/Wctland Habitats 

SMC Facility . ' ', ' 
Newfield, New Jersey . i 

Surface Soil 
PCOPECs 

Avian 
MATC TRV 

(mg/kg-
BW/day)' 

Mammalian 
MATC TRV 

(mg/kg-
BW/day)* 

Mean 
Mourning 
Dove Dose 
(mg/kg-

BW/day)' 

Mean Whitci 
footed 

Mouse Dose 
(mg/kg-

BW/day)' 

Mean 
American 

Robin Dose 
(mg/kg-

BW/day)' 

Mean Short-
Tailed 

Shrew Dose 
(mg/kg-

BW/day)' 

Mean Red-
Tailed Hawk 
Dose (ing/kg-

BW/day)' 

Mean Red' 
Fox Dose 
(mg/kg-

BW/day)' 

Mean Dove 

HQ' 

Mean 

Mouse HQ" 

Mean 

Robin HQ" 

Mean 

Shrew HQ" 

Mean 

Hawk HQ" 

Mean Fox 

HQ' 

Former Lagoon Area 
*Antimony • NA ' 1.81 , -. - NRP • . 8.79E-.0I NRP NRP -

- • 
5E-01 ' - -

Nickel •13,4 8.02 NRP NRP • NRP 7,27E-01 NRP NRP - . 9E-02 -
Vanadium 0:93 6,04 2,65E+00 NRP I.47E+00 4,87E+00 l,99E-01 NRP 31 +01) - 2E+00 8E-01. . 2E-01 -

. Total Hazard Index '\3E+00'. OE+00 .2E+00 , - ,lE+00:i,. 2E-01 OE+00 
Eastern Storage 

Aroclor 1248 0,8 1,12- : NRP, , NRP . I,50E-01 I,7IE-01" NRP • NRP- . • 2E-01 2E-0I . . 
Aroclor 1254 . 0,80 0,30 • NRP- • NRP 8,07E-02 9,26E-02 NRP , • NRP - - IE-01 '3E-0I 
Antimonv NA ' 1,81 

• - ' 
8.03E-02 - ' l,67E+00 NRP ' NRP , - .' - 4E-02 . 9E-0I . -

Bervllium • NA 1,19 - 3.55E-01 . '1,84E-0I NRP' NRP ' 3E-0I ' 2E-01 
Cadmium 2,94 2,82 - NRP -' NRP. ,l,06E+00 I,I8E+00 , NRP • NRP . . - . '4E-0I 4E-01 
Chromium 4,71 • 5,37 3,57E+0O I.65E+00 7,77E+00 .l,I8E+01 NRP NRP ! 8E-0I ' 3E-01 2r-rOi) -
Copper 12,2 • - - 29:5 l,42E+00 NRP l,97E+00 2,67E+00 NRP . NRP IE-01 . . . . 2E-0I 9E-02 • . 
Lead - - 9,36 • 25,4 9,72E-0I NRP 2,48E+00 3.58E+00 . • NRP' " NRP IE-01 . - 3E-0I IE-01 

• . 
-

Nickel • •; • 13,4 8,02 3.58E+00 1.43E+00. NRP 4.46E+00 • NRP NRP • 3E-01 2E-01 - 6E-01 - -
Vanadium 0,93 6,04 . I.65E+0I 4,26E+00 9.65E+00 3.I9E+0I l,26E+00 1.96E+00 1 SI M i l 7E-01 1 III -liH s r . - i j i ) 1 E-rOI) 3E-0I 

Total Hazard Index ".h9E+01<- 2E+O0H'#' ,-•1-35+01 •.<- 1 1 • ' -01 . 3E-0I 
Southern Area 

Antimonv . - NA 1,81 ' - NRP - 9.28E-01 • NRP NRP' . . 

.- • 
5E-0h . •- * . , 

. Chromium 4,71 5,37 NRP NRP- 6.66E-0r • •'1.01 E+OO NRP. NRP - - lE-OI 2E-or -• 
Lead" . • , ' ' 9,36 • 25,40 NRP : NRP I.I3E+00 NRP NRP' NRP ' 

• • •.. 
. • lE-OI 

• - . 
-

Nickel ,* - 13!4 ' 8,02 NRP, ' NRP NRP 3.64E-01 , NRP NRP ." - .• ,5E-02 • • - -
Vanadium : • '• 0.93 • "6,04 2,35E+00 ' ' 6,I7E-0r 1.30E+00 4.3 IE+00 1.77E-01 . 'NRP • J l - l l l l IE-01 11 ' O i l 7E-01 2E-01 -
Zinc . 107 . 211 NRP NRP NRP • •3.89E+0I '• NRP NRP - - • - 2E-0I - -

Total Hazard Index •ISEifiOOlii IE-01 2K •:••'• 2E-0I OE+00 
Hudson Branch Wetland 

Antimony . NA^ 1.81 . NRP . 1.07E+00 NRP NRP . - 6E-01 
Befyllium ' NA 1.19 

.' - • 
2,39E-01 1,09E-0I . NRP NRP . 2E-01 - 9E-02 , 

Cadmium 2.94 ' 2.82' • NRP ' . NRP l,llE+00 l,23E+00 NRP NRP - . 4E-01 4E-0I -
Chromiiim 4.71 • 5,37 I.67E+01 7,65E+00 3,67E+0I 5,58E+01 2.85E+00 - 2,34E+00 • " '4E+tfO" ' SI -DO 1 i ) i : - ( i i 6E-0I • 4E-0I . 
Copper .. 12.20 29.50 l,78E+00 NRP 2,93E+00 ' 3,97E+00 NRP NRP lE-OI - 2E-0I lE-Ol. • . 
Lead 9.36 25.40 , l,50E+00 NRP ' 3,75E+00 5,54E+00 NRP . NRP ' . 2E-01 - 4E-0I . 2E-01 -
Nickel , 13:4 8,02 • 2.90E+00 I,I8E+00 5,25E-01 3;56E+00- NRP 5:24E-01. 2E-0I lE-OI . 4E-02 4E-0r - 7E-02 
Vanadium 0.93 " 6,04 i:03E+0l 2,61 E+OO ;5.85E+00 1,93E+0I 7.7IE-0r I.I9E+00 LIE-'01 4E-0I 6F-00 3E'rOO • 8E-0I 2E-0I 
Zinc 107 211 NRP NRP. . ' 4.66E+0I •5,26E+0,1 NRP . • NRP '̂  ' - - .4E-0I - 2E-0I. - • . -

Tot il Hazard Index 1 5E+0I ' •2E-00..̂ ..̂  V 1 6E+01 7E-01 
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Table 6-21 
Wildlife Receptors Mean and Mean UCL Risk Characterization - TcrrcstrialAVctland Habitats 

SMC Facility , 
Newfield, New Jersey 

Avian 
MATCTRV 

(mg/kg-
BW/day)' 

Mammalian 
MATC TRV 

(mg/kg-
BW/day)' 

Mean UCL Mean UCL Mean UCL Mean UCL Mean UCL 
Mean UCL 

Red Fox 

Dose (rag/kg-

BW/day)": 

Surface Soil 
PCOPECs 

Avian 
MATCTRV 

(mg/kg-
BW/day)' 

Mammalian 
MATC TRV 

(mg/kg-
BW/day)' 

Mourning 
Dove Dose 

(mg/kg-
BW/day)' 

White-footed 
Mouse Dose 

(mg/kg-
BW/day)' 

Arnerican 
Robin Dose 

(mg/kg-
BW/day)' 

Short-Tailed 
Shrew Dose 

(mg/kg-
BW/day)' 

Red-Tailed 
Hawk Dose 

(rag/kg-
BW/day)' 

Mean UCL 
Red Fox 

Dose (rag/kg-

BW/day)": 

Mean UCL 

Dove HQ' 
Mean UCL 

Mouse HQ' 

Mean UCL 

Robin HQ' 

Mean UCL 

Shrew HQ' 

Mean UCL 

Hawk HQ' 

Mean UCL 

Fox HQ' 

Former Lagoon Area 
Antimony NA , LSI - NRP . 9,97E-01 NRP NRP 

•-
6E-01 -. -

Nickel . 13,4 8,02 NRP , NRP . , NRP 3,66E+00 NRP NRP • - . 5E-01 - -
Vanadium 0:93 6,04 9.02E+00 NRP 5.21 E+OO l,73E+0I 6,87E-0I " NRP .' I f - 0 1 - 61 .tlMI 31 -DO 7E-01 -

' ' Total Hazard Index' 11-111 OE+00 ' 6E+00, >'4E+no 7E-01 OE+OO 
Eastern Storage Areas 

Aroclor 1248 0,80 1,12 NRP NRP 1.20E+00 'l,35E+00 NRP NRP . . - 2r-ui) IF-lni 
Aroclor 1254 • 0,80 0,30 NRP NRP 8.72E-0I 9,78E-0I NRP NRP . , IE+00 -* 31 -01) -
Aniimony NA 1,81 - I.OIE-01 . 2,12E+00 NRP NRP 6E-02 . lE+OO, 
Beryllium NA . 1,19 '• - 6.32E-0I . 3,97E-01 NRP NRP , 5E-01 •. 3E-0I 
Cadmium 2,94 2.82 NRP ' NRP 2,30E+00 2,56E+00 NRP NRP . 8E-01 9E-0I 
Chromium 4,71 5,37 5,59E+00 2.57E+00 I,22E+0I 1,86E+0I NRP NRP . i r+i in 5E-0I *h'3E+00^<« 3r+oo -
Copper 12,2 29,5 2.75E+00 NRP 5,99E+00 8,1 IE+00 NRP NRP • 2E-0I . 5E-0I 3E-0I 

. -• 
-

Lead 9.36 25,4 l,39E+00 NRP 3,48E+00 5,'l3E+00 NRP NRP IE-01 -• • 4E-01 2E-0I - -
Nickel 13.4 8,02 7,23E+00 2.7 IE+00 NRP 9,416+00 NRP NRP, 5E-0I 3E-0I - lE-00 . 
Vanadium 0.93 , 6,04 • 2,79E+0I 7.25E+00 I,63E+0I 5,39E+0I 2,I4E+00 3,32E+00 .?.flE+01 W E + 0 0 , * I SF- I I I ')V.-rim . 5E-0I , 

Total Hazard Index »3',2E+01-l : 3E-on 2 . 4 E ' 0 I . ••;.iE+ov 2E-00 5E-0I 
Southern Area 

Antimony NA 1,81 - NRP • - l,12E+00' NRP' •NRP i - -

• -
6E-01 -

Chroniium 4,71 5,37 NRP- NRP 1,OOE+00 l,52E+00 NRP NRP 2E-0I 3E-01 - -
Lead 9,36 25,40 NRP NRP l,55E+00 ' NRP NRP NRP' 

• • -• 
- • 2E-0I . -

Nickel 13,4 8,02 NRP NRP ' NRP l,24E+00 NRP . NRP • - 2E-01 
Vanadium 0.93 6,04 5,65E+00 I.48E+00 3,I3E+00 1,03E+01 ,4,12E-0I ' NRP, (.1.-01) 2E-01 • 2 i . ; - i i i i 4E-01 
Zinc 107 2 i r • NRP NRP NRP 5,52E+01 NRP NRP . . - 3E-or 

Tol 1 Hazard Index iiiSSEKOOl* 2E-01 mmmom WESoosa 4E-0I OE+OO 
Hudson Branch Wetland 

Antimonv NA 1,81 - NRP . 

- • 
l,07E+00 NRP NRP - - 6E-01 . -

Bervllium ' , - NA 1,19 ' ' - I.06E+00 '- 7,86E-0I NRP . NRP - 9E-0I , - 7E-0I -
Cadniium 2.94 2,82 NRP NRP 3,82E+00 4,26E+00 NRP NRP . - "iE+00"" 21 -I I I ) -
Chromium 4,71 5,37 • 5.46E+0I 2.50E+01 l,20E+02 I.83E+02 6,79E+00 6,47E+00 " 1.-2E+01 •51 .rOI) ISE+Ol '''3.4E+0r* 11 -1)0 I I -III) 

Copper :i2,20 29,50 2.29E+00 NRP 4,47E+00 6,05E+00 NRP NRP 2E-0I 4E-0I 2E-0I 

. • • Lead 9,36 25,40 3.74E+00 NRP 8,68E+00 I.35E+0I NRP NRP 4E-0I 9E-01 5E-01 . 

•- • 
-

Nickel 13,4 8,02 I.I4E+0I 4,I2E+00 2,24E+00 1.53E+0I NRP l,47E+00 9E-0I 5E-0I 2E-01 : i - r l j l l - 2E-0I 
Vanadium 0,93 6,04 2.79E+0I 7I4E+00 1,62E+01 5.35E+0I 2,12E+00 3,28E+00 3 OLTOI • IE+00 - 1 -L+UI 'il.-l)0 2 E+OO 5E-0I 
Zinc 107 211 NRP NRP 7,I9E+01 8,44E+01 NRP NRP' . - 7E-0I 4E-0I . -

Notes; '. • Total Hazard Index 4.JE4I1I 7i;+uii j 4.6E+01, .4.'JE-0l 41 rUI) . i . ; i +1)1) 

Avian and mammalian MATC TRVs from Table ()-9 . 

Mean and mean UCL mourning dove exposure doses from Table 6'I5. 

Mean and mean UCL white-footed mouse exposure doses from Table 6-16. 

Mean and mean UCL American robin exposure doses from Table fi-17. 

' Mean and mean UCL shorl-laiied shrew exposure doses from Table'fi-18. 

' Mean and mean UCL red-lailed hawi; exposure doses from Table 6-19. 

' Mean and mean UCL red fox exposure doses from Table 6-20.. 

HQ (Hazard QuotienI) » Maximum exposure dose / TT̂ ,V. 

NA-No TRV available 

NRP - No Risk Predicied (not al risk based on maximum exposure - see Table 5-5) 
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Table 7-1, 
S L E R A and Step 3A Summary 

SMC FacUity 
Newfield, New Jersey . 

Evaluation Area/Receptor' 
P C O P E C Risk 

Drivers 
Conclusions/Comments/Data Gaps ' ' : ' 

Hudson Branch 

Aluminum 
Mean surface water > chronic and acute TRVs. Sufficient background surface 

Aluminum 
^ water/sediment samples not available. 

Chromium • 
- Mean surface water > chronic TRVs. 94% sediment samples > PEC.. Dissolved 

surface water samples not available. 

Copper 
Mean surface water > chronic and acute TRVs. 36% sediment samples > PEC. 

Copper 
Dissolved surface water samples nol available. 

Iron 
Mean surface water > chronic TRVs. 7% sediment samples > PEG. Dissolved 

Iron 
surface water and background surface water/sedinient samples not available. 

Lead Maximum surface water < chronic TRVs. 47% sediment samples > PEC. 

Aquatic Invertebrates 
Manganese ' 

Maximum surface water > chronic TRVs. 7% sedimeni samples > PEC. No 

dissolved surface water or background surface water/sediment samples. 

Mercury 
Maximum surface water < chronic TRVs. 37% sediment samples > PEC. 

Mercury 
Background sediment samples not available. 

• -• . ' - • 
Nickel 

Maximum stirface water > chronic TRVs. 76% sediment samples > PEC. 

; Dissol-ved surface water samples not available. 

Vanadium 
Mean surface water > chronic TRVs. No sediment criteria available. Dissolved 

Vanadium 
stirface water samples not available. 

Zinc 
. Mean surface water > chronic and acute TRVs. 16% sediment samples > PEC. 

Zinc 
Dissolved surface water samples not available. 

Mammalian Herbivores Chromium 
Mean exposure dose > MATC. Exposure primarily via plant ingestion. Plant tissue 

concentrations of chromium nol available ' 

Avian Herbivores Chromium 
Mean exposure dose > MATC. Exposure primarily via plant ingestion. Plant tissue 

• concentrations of chromium not available 

Antimony, Mean exposure dose > MATC. Exposure primarily via aqualic invertebrate 
Mammalian Insectivores Chromium, ingestion. Background sediment and Hudson Branch aquatic invertebrate tissue : 

Vanadium.. concentrations of antimony, chromium and vanadium not available 

Bariuni, Chromium, Mean exposure dose > MATC. Exposure primarily via invertebrate ingestion. 
Avian Insectivores Copper, Mercury, . Background sediment and Hudson Branch invertebrate tissue conceritrations of 

Vanadium barium, chromium, copper, mercury and vanadium not available 

Former Lagoon Area 

.,.•••• 
Terrestrial Plant Community None, Surface soil concentrations > plant TRVs < 25% of samples 

, Avian Herbivores None 
Mean exposure dose < M A T C TRV except vanadium. Vanadium'exposure from 

surface soil ingestion with low absorption fraction 

. Mammalian Herbivores None Maximum exposure dose < NOAEL TRVs 

Avian Insectivores None 
~ Mean exposure dose < MATC TRV except vanadium. Vanadium exposure from 

surface soil ingestion with low absorption fraction 

Mammalian Insectivores None Mean exposure dose < MATC TRV 

Avian Camivores None ' . - Mean UCL exposure dose < MATC TRV 

Mammalian Carnivores None • Maximum exposure dose < NOAEL TRV 

Eastem Storage Areas 

, Terrestrial Plant Community 
Manganese, Nickel, 

Vanadium 
Surface soil concentrations of manganese, nickel and vanadium detected > plant 

: TRVs in > 50% of samples. • 

Avian Herbivores None 
Mean exposure dose < MATC TRV except vanadiiim. Vanadium exposure from 

surface soil ingestion with low absorption fraction 

Mammalian Herbivores None Mean exposure dose < MATC TRV 

Avian Insectivores 
Chromium, 
Vanadium 

Mean exposure dose > MATC TRV. Exposure prirnarily via terrestrial invertebratt 
ingestion. Terrestrial invertebrate concentrations of chromium and vanadium not 

available 

Mammalian Insectivores Chromium, Mean exposure dose > MATC TRV. Terrestrial invertebrate concentrations of-Mammalian Insectivores 
Vanadium chromium and vanadium not available 

Avian Camivores None Mean exposure dose < MATC TRV 

Mammalian Carnivores None : . Mean UCL exposure dose < MATC TRV 
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Table 7-1 
SLERA and Step 3A Summary 

SMC Facility 
Newfield, New Jersey 

Eyaluation Area/Receptor 
PCOPEC Risk 

Drivers 
Conclusions/Comments/Data Gaps 

Southern Area 

Terrestrial Plant Community Vanadium Surface soil concentratioris of vanadium detected > plant TRV in 60% of samples. 

Avian Herbivores None : 
Mean exposure dose < ' M A T C TRV except vanadium. Vanadium exposure from 

surface soil ingestion with low absorption fraction 

Mammalian Herbivores . None Mean UCL exposure dose < MATC TRV 

Avian Insectivores None 
Mean exposure dose < MATC TRV except vanadium. Vanadium exposure from 

terrestrial invertebrate ingestion < MATC 

Mammalian Insectivores None • Mean exposure dose < MATC TRV 

Avian Camivores None Mean UCL exposure dose < MATC TRV 

Mammalian Camivores None Maximum exposure dose < NOAEL TRV 

Hudson-Branch Wetland 

Terrestrial Plant Community - Nickel, Vanadium Surface soil concentrations of vanadium detected > plant TRV in 25% of samples. 

Avian Herbivores None " 
Mean exposure dose < MATC TRV except chromium and vanadium: Chroniium 
and vanadiiim exposure from surface soil ingestion with lo.w absorption fraction. 

Mammalian Herbivores None ^ 
Mean exposure dose < MATC TRV except chromium. Chrbmium exposure from 

surface soil ingestion with low absorption fraction • 

Avian Insectivores 
. Chromium, 

Vanadium -
Mean exposure dose from invertebrate ingetion > MATC TRV 

Mammalian Insectivores Chromium Mean exposure dose from invertebrate ingetion > MATC TRV 

Avian Camivores None Mean exposure dose < MATC TRV 

Mammalian Camivores None Mean exposure dose < MATC TRV 
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Table A-l 
Analytical Results for Surface Water Samples ~ Hudson Branch 

SMC Facility, , ,,: ,.., , , . , , 
Newfield, New Jersey 

Analysis • . Sample ID: •,SW-8 SW-11 , • ., ' SW-21 SW-2'5 SW-27 
Date: 8/10/1995 8/10/1995 8/10/1995 8/10/1995 8/9/1995, 8/9/1995 

Field Dup 
Metals, total 
(ug/L) Aluminum 979 1,7.70 • 227 169 2,310 286 

Arsenic 3.2 1.8 u. ,1.8 U 1.8 U 2.8 1.8 U 
Barium 34 53.3 21.1 40.4 87.1 . 119 

• Beryllium 0.70 U 0.70' u 0.70 u 1.0 2.6 1.0 
Calcium 3,650 4,250 , 4,200! 5,180 . 4,660 . 5,220 
Chromium 101 47.6 23 19.6 46.8 38.7 
Co.balt 2.9 U 4.9 2.9 u 2.9 U 10.1 7.4. 
Copper 23.2 17.6 13.5 6.2 7.9 6.0 
Iron 655 1,710 143 150 3,080 374 
Lead 2.9 0.70 0.70 0.70 u 2.7 3.4 
Magnesium 3,210 7,770 3,620 3,860 8,670 2,620 
Manganese 42.3 42.3 28.2 9.4 88 194 
Nickel 10.2 12.3 6.8 u 6,8 u 19.2 8.1 
Potassium 18,600 21,000 ' 22,700 1 15,800 8,960 4,890 
Selenium 4.4 L2. u . l-'2 y. 1-2 u •• 1.7 . 1.5 U. 
Sodium . 177,000 196,000 215̂ 000 150,000 44,600 15,000 
Vanadium I 64.3 33 ; 33.9, 257' ,413 145 
Zinc . 287 54.1 54.3 47.5 24.6 55.1 

General Chemistry 
(ug/L) . iHardness 21,600 22,500 22,500 NA 23,500 29,400 

Notes: 

.ug/L - micrograms per liter. 

U - Compound was not detected at specified quantitation limit. 

Values in Bold indicate the compound was detected. 
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Table A-2 
Analytical Results for Surface Water Samples — Reference Area 

SMC Facility , 
Newfield, New Jersey 

Sample ID: 
Date: 

SW-30 , 
8/9/1995 

SW-31 
. 8/9/1995-

Metals, total 
(UgA.) Aluminum 163 ; • 127' ••" 

Barium 174 162 
Calcium 8;960 ', . 8,330 
Cobalt 6.3 7.9 
Copper 2.7 3.3 
Iron 301 259 
Lead 0.90 0.90 
Magnesium 4,440 4,160 
Manganese 180 271 
Nickel • 6,9 U 10.5 
Potassium 3,080 2,600 
Sodium 6,390 5,970 
Zinc 77.6 85.9 

General Chemistry 
(ug/L) [Hardness 38,300 37,400 

Notes: . • 
ug/L - micrograms per liter. 
U - Compound was not detected at specified quantitation limit. 
Values.in Bold indicate the compoundiwas defected, i i • -
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Table A-3 
Analytical Results for Stdimtnt Samples ~ Hudson Branch 

SMC Facility 
Newfield, New Jersey ' 

Sample ID: SDl-OI SD2-01 SD3-0I SD4-01 SD-04-0309- SD5-0I • SD7-0r SD8-0I SD9-0I 

- Depth (ft.): 0-0,5 • 0-0.5 0-0.5 0-0.5 ,0-0.5 0-0,5 0-0.5 0.0.-5 0-0,5 0-0.5 

Date: 10/31/1990 10/31/1990 10/31/1990 10/31/1990 10/31/1990 .3/18/2009 10/31/1990 8/9/1.995 • 8/10/1995 8/II/I995 

Field Dup • 

VOCs 
(mg/kg) 1,2-Dichloroethene (Total) 0,012. U . 0.070 U 0.002 J 0,008 U O.OOS J NA­ 0,017 U .NA NA NA 

2-Butanone 0.072 0.130 J 0.120 0.051 0.055 NA 0.069 .NA­ NA NA . 
Acetone 0.330 B 0.430 B 0.360 B 0.190 B 0.290 B 1 NA 0.220 B NA NA - NA' . 
Carbon Disulfide ' 0.012 U 0.070- U .0.009 U 0,008 U 0.012 U NA 0.004 . J NA.: NA NA " -
Methylene Chloride 0.100 B 0.870 B 0.110 B 0.075 B 0.098 B NA 0.130 B NA NA NA 
Trichloroethene 0.012 U , 0.070. 0.009 U , 0.008. U 0:012 U • NA 0.007 •J - NA-' • NA NA 

SVOCs i ' 

(mg/kg) Benzo(b)fluoranthene 0.980 U • • NA, NA NA 0.110 J NA NA' NA NA • NA 
Benzoic acid ' . 1.000 J • N A ' NA • NA ' 3.200 J 1 ' NA. -NA •NA - NA NA 
bis(2-ethylhexyl)phthalate 0.580 J • NA NA NA ' 0.270 J ' NA NA' NA . • NA . NA , 
Butyl benzyl phthalate 0.140 J NA. NA NA 0.900 u NA NA NA NA NA 
Chrysene . 0.980 u • NA •NA NA • 0.140 J NA NA NA NA' , NA 
Di-n-butyl phthalate 0.490 JB NA NA NA 0.580 JB .'• NA NA NA NA NA 
Fluoranthene 0.120 J NA NA NA 0.210 J ', NA • - • NA • NA , NA NA 
Pentachlorophenol 0.330 J NA NA. • NA 4.500 ' U , NA. ,.NA NA • NA " NA -
Phenarithrene 0.980 U NA NA NA 0.110 J NA. NA NA NA NA 
Phenol 0.100 J NA • NA NA 0.520 J NA NA NA • NA : NA . 
Pyrene -.• . • • 0:980 u . • NA ­ NA - ~ NA 0.130 J NA­ NA NA' ;• NA NA . • 

PCBs 
(mg/kg) Aroclor-1248 -,- , • 0.210 u NA . NA­ - - NA 0.190 •u NA • • NA' • •• NA •• • NA - - NA -

Aroclor-1254 0.160 J NA NA NA . 0.095 J NA NA ' NA . • NA 'NA­
Aroclor-1260 0.420 u NA NA NA 0,390 u NA . .. NA NA NA NA 

Pesticides 
(mg/kg) 4,4'-DDD 0.0053 J •NA NA NA 0.018 J -NA NA NA NA NA 

4,4'-DDE . 0.018 J NA NA - NA 0.011 J NA • - NA NA NA NA 
4,4'-DDT . 0.033 J NA NA NA 0.028 J NA NA NA . NA NA . 

Metals, total 
(mg/kg) Aluminum 13,500 26,500 5,070 4,520 '6,780 •• •' NA•;• 9,750 . 5,170 ' 5,350 9,340 

Antimony 10,4 u 270 36.3 , 29.7 28.7 NA 35.8 D •3.7 U 31.8 2?;6 
Arsenic • 5.1 16;i D 12.3 11.2 8.4 3.3 J, 9.8 - 0.46 : 1.0 4.6 
Barium 129 408 D 146 ' 139 , 194, 1 NA . 307 • 83.7 •' 190 163 
Beryllium 9.1 22.8 S.9 5.2 3.8 , N A . 5.6 1.0 1.4 1.8 
Cadmium 1.9 u . '- 9.5 ,U. 1.4 u .. 1.4 u ,. 1,7 u ; 0,51 UJ ,2.6 . u. 0.60 . 0.66 U 0.89 U 
Calciuni ., 2,960 3,790 D 1,210 D 1,060 D 1,500 D NA 3,470 1,180 : 2,540 2,630 
Chroniium 1,220 , 15,700 1,950 ,1,780 ,1,770 , , 657 . J; . 2,350 150 , 628 1,400 
Cobalt . 6.0 D ; 45.3 D 16.5 D 14.8 D 14.2 D NA 21.3 D , 2.5 4.8 5.6 
Copper 25.3 327 93.0 71.1 149 32.6 J 65.8 6.1 46.2 34.3 
Iron 13,600 17,800 8,500 7,450 •8,300 • 6,380 J 10,400 4,310 • 4,470 7,280 
Lead 364 338 104 77.4 51.8 34.6 J 69.8 109. 46.9 97.7 
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TablcA-3 
Analytical Results for Sediment Samples — Hudson Branch 

SMC Facility 
Newfleld, New Jersey ! 

Sample ID: SDl-01. SD2-01 SD3-01 SD4-0I SD-04-0309- SD5-01 SD7-01 SD8-0I SD9r01 
Depth (ft.): 0-0.5 . 0-0,5 0-0,5 0-0,5 0-0.5 0-0.5 0-0.5 0-0.5 0-0,5 0-0,'5 . 

Date: 10/31/1990 10/31/1990 10/31/1990 10/31/1990 10/31/1990 3/18/2009 10/31/1990 8/9/1995 8/10/1995 8/11/1995 
Field Dup 

Magnesium 868 D 1,300 D 507 D 438 D 447 D NA 745 D 1,050 917 935 
Manganese 238 •227 227 205 336 238 J 655 210 109 248 
Mercury 0.20 U 2.2 0.16 0.61 0.88 . 0.21 J M 0.07 U 0.16 0.14 
Nickel 64.1 423 ' 257 205 135 49.7 J 96.5 24.0 80.9 57.1 
Potassium . . 597 D • 2,170 U 471 D . 357 D 382 NA 595 U 333 234 663 
Selenium 4.4 5,2 U 0,69 U 0,67 U 1.1 D NA 1.9 P 0.83 0.93 2.0 
Silver 1.9 U . 9,5 u 1,4 U 1,4 U 1.7 U NA 2.6 u 0.34 U 0,57 U 1,7 U 
Sodium 199 D 860 D 553 D 556 D 257 D NA. 554 D 136 846 1,290 
Thallium 2.0 U 10,3 u 1,4 U 1,3 U 1.7 U NA '. 2.6 U .0,27 U • 0,45 U 0,58 U 
Vanadium 1,890 4,850 1,160 . 997 ; 647, , NA 800 137 ISO 781 
Zinc 231 529 164 139 l i s ' 57.7. J 175 47.6 125 101 

Total Organic Carbon 
(mg/kg). iTotal Organic Carbon NA NA NA NA NA '43,400 J . NA 33,900 65,200 86,900 

Notes: 

mg/kg - milligrams per kilogram (dry weight) or parts per million (ppm). 

B - Compound detected in associated method blank ' ' . 

D • Detected below the quantitation limit and above the method detection limit 

J • Estimated value; detected below quantitation limit. 

N - Indicates presumptive evidence of a compound. 

NA - Sample not analyzed forthe listed analyte. ' ' 

R - Rejected during data review, 

NR - Not Reported due to the presence of admixture of Aroclors 1254 and 1260. Aroclor 1254 is the predominant PCB; 

howeyer, the reported value is based on peaks common to both Aroclors, . i - .' i 

U - Compound was not detected al specified quantitatiiDn limit. 

UJ - Estimated non-detect,' 

Values in Bold indicate the compound was detected, • . • .. .\ 

VOCs - Volatile Organic Compounds. 

SVOCs • Semivolatile Organic Compounds, 

PCBs - Polychlorinated Biphenyls, . , .* , 
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Table A-3 
Analytical Results for Sediment Samples ~ Hudson Branch 

SMC Facilify 
Newfield, New Jersey 

• Sample ID: SD-9A SD9A-01 SD-9A-309-A SDIO-01 SD-10, : spii-oi SDIl-02 SDI2-0I SD-12-0309-
Depth (ft.): 0-0.5 0-0,5 0-0.5 0-0,5 . ,0-0:5 0-0,5- 0-0,5 0-0.5 ,0-0,5 0-0.5 

Date: 9/25/1995 8/11/1995 3/19/2009 8/11/1995 8/11/1995 
Field Dup 

9/25/1995 ,8/10/1995 8/I0/I995 8/II/I995 3/19/2009 

VOCs .' 
(mg/kg) 1,2-Dichloroethene (Total) • NA NA NA NA NA NA NA NA NA 'NA -

2-Butanone • NA . NA • • •NA •NA • - NA,' NA NA . , NA NA NA 
Acetone NA • , N A NA NA NA ' NA .NA NA ... NA NA 
Carbon Disulfide NA NA . NA NA NA • NA NA NA - . NA NA 
Methylene Chloride • - NA - • NA NA. . ' • NA ' ', NA . NA - NA NA NA ,. . NA 
Trichloroethene • NA NA . . NA • NA. NA. NA • NA • -NA ' -NA NA 

SVOCs , • 
(mg/kg) Benzo(b)nuoranthene ' NA NA • NA NA ~ NA NA • NA •. , - - NA • . • NA NA 

Benzoic acid NA NA NA' NA .NA NA NA NA NA NA • 
bis(2-ethylhexyl)phth'alate -NA' • NA ' ' • NA NA ' NA' •NA NA NA NA . NA 
Butyl benzyl phthalate NA NA . .' NA NA NA - NA NA NA : - NA­ NA 
Chrysene . NA NA • NA - NA NA NA NA NA NA NA 
Di-n-butyl phthalate , , . • NA , NA ' , '. , -, NA ,, ,, ,' NA , ', '',' NA ' , . : ', , .NA, , NA : , NA ,. , NA NA , 
Fluoranthene • NA ' • • NA • NA NA NA NA NA . NA 'NA NA 
Pentachlorophenol NA NA­ - NA NA NA NA. NA­ NA NA NA 
Phenanthrene . ' NA • NA ,' NA ' ' NA •,' 'i '--f^A' :' NA NA • ' NA NA NA 
Phenol • ' NA NA ' NA ' NA . • NA NA NA . NA ' . NA NA 
Pyrene- . NA . NA NA . NA NA NA NA NA " " NA - NA . 

PCBs 
(mg/kg) Aroclor-1248 . ' NA NA • NA -. NA NA . " NA • - 0,230 'U . NA .' NA • NA 

Aroclor-1254 NA NA .NA­ NA NA­ 'i ' NA 0.250 NA - NA NA 
Aroclor-1260 . ' NA NA- . NA ~ NA • NA NA NR NA. •. NA NA • 

Pesticides 

•,; (mg/kg) 4,4'-DDD NA NA NA NA NA NA 0,023 U NA NA NA . 
4,4'-DDE - NA . NA . NA NA . - NA NA 0,023 U NA - ", NA NA 
4,4'-DDT • NA NA NA NA NA • NA 0,023 U . NA NA NA 

Metals, total • . 
(mg/kg) Aluminum 20,800 10,500 NA 21,500 21,900 29,900 15,800 20,400 24,100 NA 

Antimony . 60.5 -• . 78.4 NA 96.0 44.6 122 48.8 56.6 170 NA 
Arsenic . 14.5 . 7.3 ' 5.5 J 8.2 11.2 24.8 16.3 2S.6 23.8 7.1 j 
Barium . 449 323 . NA 390 399 • 462 165 239 288 . NA 
Beryllium 8.6 2.4 NA : 4.0 • 22.0 14.6 8.2 10.8 3.5 • NA ' 
Cadmium 1,9 U 1.6 U 1.2 . J 3.1 2.0 2.3 2.4 3.9 3.5. U 0.52 UJ 
Calcium •' . 3,870 3,720 NA' 2,790 2,570 • 3,170 1,830 2,540' 2,380 NA -
Chromium 5,130 4,600 5,440 J ' 5,360 5,610 7,620 • 4,040 5,270 9,740 2,960 J 
Cobalt 21.7 14.4 NA 36.0 ' 34.2 36.4 16.4 23.9 19.5 NA 
Copper 95.8 . 101 80.4 J 230 231 241 • 361 611 361 148 J 
Iron 27,600 15,900 16,700 J 40,500 ' • 40,000 ' 40,800 19,500' 27,600 30,500 14,600 I 
Lead .. 222 117 . 124 J 336 537 381 148 . 212 280 108 J 
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Table A-3 
Analytical Results for Sediment Samples — Hudson Branch 

SMC Facility 
Newfield, New Jersey 

Sample ID: SD-9A SD9A-01 SD-9A-309-A SD 10-01 SD-10 . SDU-Ol SDll-02 SDI2-01 SD-12-0309-
, Depth (ft,): 0-0,5 . 0-0,5 0-0,5 0-0,5 0-0.5 0-0.5 0-0,5 : 0-0,5 0-0,5 0-0,5 

Date: 9/25/1995 8/11/1995 3/19/2009 8/11/1995 • 8/11/1995 9/25/1995 8/10/1995 8/10/1995 8/11/1995 3/19/2009 
Field Dup 

Magnesium 1,890 1,590 NA 1,960 2,110 ' 2,440 1,510 2,070 1,590 NA 
Manganese 498 , 362 153 J 731 682 696 387 661 401 48.7 J 
Mercury 0.54 0.26 U 0,31 J 0.81 1.1 1.4 1.2 1.3 1.9 1.5 J 
Nickel 168 131 114 J 559 566 472 256 346 199 58.6 J 
Potassium 1,960 896 NA 922. 973 1,930 465 , 776 . 1,290 U NA 
Selenium 1.9 1.8 NA 1.3 1.5 1.00 3.4 7.2 5.3 NA 
Silver 1,5 U 3.1 U NA 4,3 U 2.1 U 1.1 U 1,7 U 2,0 U 6,7 U NA 
Sodium. 2,970 2,610 NA 1,240 1,140 1,990 ,1,830 2,230 3,370 NA 
Thallium 1.2 U 1,0 U NA • 0.72 U 0.70 U 1.1 1,4 U 1,6 U 2,2 U NA 
Vanadium 1,620 1,050 NA 3,530 3,380 ' 3,030 1,330 1,670 2,720 NA 
Zinc 310 241 231 J 513 512 574 468 615 374 81.8 J 

Total Organic Carbon 
(mg/kg) Total Organic Carbon 188,000 259,000 158,000 J 29,900 53,800 . 66,400 63,500 82,900 118,000 69,300 J 

mg/kg - milligrams per kilogram (dry weight) or parts per million (ppm). 

B • Compound detected in associated method blank . , ^ 

D • Detected belpw the quantitation limit and above the method detection limil 

•J • Estimated value; detected below quantitation limit. 

N - Indicates presumptive evidence of a compound, 

NA • Sample not analyzed for thc listed analyte. 

R - Rejected during data review, ^ 

NR - Not Reported due to the presence ofa mixture pf Aroclors 1254 and 1260. Aroclor 1254 is the predominant PCB; 

however, the reported value is based on peaks common to both Aroclors. 

U • Compound was not detected at specified quantitation limit. . 

UJ - Estimated non-detect. 

Values in Bold indicate the compound was detected. - • " • 

VOCs - Volatile Organic Compounds, 

SVOCs - Semivolatile Organic Compounds. 

PCBs-Polychlorinated Biphenyls. • . 
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Table A-3 
Analytical Results for Sediment Samples ~ Hudson Branch 

SMC Facility 
Newfield, New Jersey 

Sample ID: SD-36-0309- SD 13-01 SD14-0I SD-14 SD15-0I ' SD-15-0309- SDI6-0I^ SD17-0I SD-17 SD-I7-0309-

Depth (ft,): • 0-0.5. 0-0,5' 0-0,5 0-0.5 0-0.5 0-0.5 0-0,5 0-0.5 0-0.5 0-0,5 

Date: 3/19/2009 
Field Dup 

8/10/1995 8/10/1995 9/26/1995.. 8/10/1995 3/19/2009 8/10/1995 8/10/1995' 9/26/1995 3/18/2009 

VOCs 
(mg/kg) 1,2-Dichloroethene (Total) NA N.A . NA NA • NA ' • • NA NA . NA NA" . NA 

2-Butanone - NA NA NA NA NA NA . NA NA NA NA 
Acetone NA . NA NA NA NA NA •NA NA NA . NA . 
Carbon Disulfide NA NA NA - NA • NA NA • NA NA NA NA 
Methylene Chloride NA • - NA NA . NA NA NA NA NA NA. NA 
Trichloroethene. - NA ' . NA • NA' - . NA • NA • NA NA NA . .. • NA NA 

SVOCs 
(mg/kg) Benzo(b)fluoranthene NA NA NA NA . , NA­ NA NA • NA NA NA ' 

Benzoic acid NA - • • NA NA . NA ' , NA ' . NA •NA NA . ' NA NA .' 
bis(2-ethylhexyl)phthalate NA NA NA NA, - NA NA NA NA NA NA 
Butylbenzylphthalate - 'NA • NA .NA ,, NA . NA NA NA - NA NA NA 
Chrysene NA­ ; N A ­ ' NA NA , 'NA , NA NA , : NA . NA • • NA 
Di-n-butyl phthalate NA NA.' • .NA NA NA . NA , NA NA NA NA . 
Fluoranthene NA NA NA . NA NA . • NA NA NA NA NA 
Pentachlorophenol NA NA ' NA - . - NA . NA NA NA, • , NA NA . . NA 
Phenanthrene NA . . NA NA • ,.' NA NA NA NA NA. - "NA , NA 
Phenol. . . . . NA . ., NA NA NA - NA NA.̂  . NA . - NA . . NA. •. . . - NA ' 

. * Pyrene • . NA NA •NA NA NA. ', • NA • NA • NA NA NA 
PCBs 
(mg/kg) Aroclor-1248 . .. NA. • . •NA . ;. , . NA.. . i . NA. . . i.300 .., . 1 1 .NA . . ... ..NA'' . 

" NA' .• 
' :NA NA . 

Aroclor-1254 , NA . NA NA NA NR NA NA NA NA NA 
Aroclor-1260 , NA NA NA NA 0.590 • NA NA NA , NA • NA 

Pesticides » • . 

. - • (mg/kg) 4,4'-DDD NA , NA NA NA 0,046 U' NA , . - NA . NA • NA NA. 
4,4'-DDE NA NA NA NA 0,046 U NA NA ' NA' .. NA . NA 
4,4'.DDT NA' NA NA NA , 0,046 U NA NA NA . NA NA • 

Metals, total 
(mg/kg) Aluminum NA 26,700 22,700 23,400 6,800 .' • NA 17,000 8,360 18,700 •NA 

Antimony. NA -. 77.8 86.5 91.6 7.5 U NA . 70.8 54.3 • 147 NA 
Arsenic • ' 7.5 J 14.6 18.7 30.7 16.1 8.0 J .11.6 12.6 49.3 15.6 J 
Barium • NA 506 334 405 ~ 228 NA 425 262 349 NA 
Beryllium NA 13.2 6.0 9.4 21.1 NA 11.7 4.6 .7.5 -NA 
Cadmium 0.50 UJ 1.6 U 1.6 U 3.6 0.80 U ' 0,51 UJ 1.8 U 0.93 U 2.4 0.59 J 
Calcium NA . 2,830 • 3,400 3,300 ' 918 NA' 5,070 . 2,460 3,320 NA 
Chromium 2,710 J 8,050 8,190 6,700 2,100 698 J 6,730 5,760 . 8,500 3,150 J 
Cobalt NA 25.4 21.2 28.3 30.6 NA 21.2 27.2 39.5 NA • 
Copper 143 J 244 185 249 276 85.8 J 335 123 163 147 J 
Iron 14,400 J 33,500 22,700 29,100 14,500 , 17,700 J 12,900 18,300 32,400 16,700 J 
Lead 109 J 208 • 144 264 140 85.5 J 149 133 320 156.0 J 
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Table A-3 • i • 
Analytical Results for Sediment Samples ~ Hudson Branch 

SMC Facility 
Newfield, New Jersey 

Sample ID: SD-36-0309- SDI3-01 SD14-0I SD-14 SD15-01 SD-15-0309- SDI6-01 SD17-01 SD-17 - SD-17-0309-
Depth (ft.): 0-0.5 0-0.5 0-0.5 , 0-0,5 0-0.5, 0-0.5 0-0,5 • - 0-0.5 0-0.5 0-0.5 

Date: 3/19/2009 8/10/1995 • 8/10/1995 9/26/1995 8/10/1995 3/19/2009 . 8/I0/I995 8/10/1995 9/26/1995 3/18/2009 ' 
Field Dup 

Magnesium NA 1,770 li740 1,650 1,250 - NA 1,820 1,540 2,220 NA 
Manganese ,47,6 J, 286 265 29,6 141 \ 272 J 1,200 977 , , 1,030 291 J 
Mercury 1.2 J 1.6 1.2 1.2 0.89 0.48 j 0.46 0.45 0.S6 0.63 J 
Nickel 54̂ 1 J 142 124 222 1,090 218 J ' 552 428 655 356 J 
Potassium NA 1,150 705 1,110 158 U NA 522 630 1,730 ' NA 
Selenium NA 1.4 1.6 3.8 1.3 NA 0.73 U 0,39 U 1.3 NA 
Silver NA 1.4 U 1,4 U 2,7 U 0.69 U NA 1.5 U 0,80 U 1.6 U - NA 
Sodium NA 2,250 2,350 2,410 794 ' NA/ 778 1,110 2,910 • NA 
Thallium NA 1.1 U 1,1 U 0,80 U •0.55 U NA 1.2 U 0,64 U 0.48 U NA 
Vanadium NA 2,010 710 1,740 3,680 NA 1,740 658 1,330 NA 
Zinc 76.6 J 316 216 350 374 128 J 484 315 427 192 J 

Total Organic Carbon 
(mg/kg) Total Organic Carbon 90,600 J 90,900 196,000 230,000 76,800 60,900 J 111,000 90,100 120,000 60,900 J 

.mg/kg - milligrams per kilogram (dry weight) or.parts per million (ppm). 

B - Compound detected in associated method blank 

D - Detected below the quantitation limit and above the method detection limit 

1 • Estimated value; detected below quantitation liniit, 

N - Indicates presumptive evidence of a compound. 

NA - Sample not analyzed forthe listed analyte. 

R - Rejected during data review. 

NR - Not Reported due to the presence of a mixture of Aroclors 1254 and 1260, Aroclor 1254 is the predominant PCB; 

however, the reported value is based on peaks common to both Aroclors. i ' • i 

U - Conipound was not detected at specified quantitation limit. 

UJ - Estimated non-dctect. 

Values in Bold indicate the compound was detected. 

VOCs - Volatile Organic Conipounds. 

SVOCs - Semivolatile Organic Compounds, • . i 

PCBs • Polychlorinated Biphenyls. ' • ' 
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Table A-3 
Analytical Results for Sediment Samples — Hudson Branch 

SMC Facility 
Newfield, New Jersey 

Sample ID: SD18-01 SD-18-0309- - SDI9-01 SD-19 SD-19-0309- SD20-01. SD-20-0309- ,SD2I-0I ' SD2I-02 SD22-01 

Depth (ft.): 0-0,5 • 0-0.5 0-0.5 0-0.5 0-0.5 ' ' 0-0.5 0-0.5 . 0-0,25 0.25-0.75 .0-0.5 

Date: 8/10/1995 3/18/2009 8/10/1995 9/26/1995 3/18/2009 .8/10/1995 3/18/2009 8/10/1995 8/10/1995 8/10/1995 

V O C s 
(mg/kg) 1,2-Dichloroethene (Total) "-NA­ NA NA NA NA NA NA NA NA NA 

2-Butanone NA NA '• • NA NA NA N A ­ NA • NA NA­ NA : 
Acetone NA- . NA • NA. NA ' . NA NA NA NA - NA NA' 
Carbon Disulfide NA ' NA NA NA NA • NA • NA , NA^ NA NA 
Methylene Chloride •• ,NA- .,NA NA - NA NA. NA NA • NA ' NA NA 
Trichloroethene • NA . NA NA • NA NA ' - NA N A ' NA NA NA 

S V O C s 

'• • (mg/kg) Benzo(b)fluor_anthene NA ' NA NA NA •NA. - NA NA NA NA NA 
Benzoic acid NA . - NA . NA NA NA^ NA - NA . NA NA NA 
bis(2-ethylhexyl)phthalate NA NA 'NA NA - NA NA NA • NA NA NA 
Butyl benzyl phthalate •:-NA' • NA NA NA NA NA NA NA NA - NA 
Chrysene NA NA­ • NA NA - , NA NA NA NA • NA - NA 
Di-n-butyl phthalate NA NA - NA • NA NA NA . NA NA . NA, NA 
Fluoranthene NA NA NA NA ' . NA • NA NA NA NA - ' NA 
Pentachlorophenol NA NA NA NA ' NA NA . NA NA NA NA 
Phenanthrene NA' NA NA . .. NA- NA '- NA NA • . NA • NA NA 
Phenol • . NA NA N A ' .„NA f j A NA NA NA NA .NA , . 
Pyrene :,- .' - NA NA . NA . NA • NA ., NA . NA •NA . ' " NA - ".NA 

PGBs ' 
(mg/kg) ' Aroclor-1248 NA , .NA . • NA* NA NA . NA. , , NA 0.140 U NA ' ' NA (mg/kg) ' 

Aroclor-1254 NA . NA . NA NA NA . NA NA-. 0.140 U. NA NA -
Aroclor-1260 NA NA NA . NA . NA NA • -NA • 0,140 U NA •- NA 

Pesticides 
(mg/kg) 4,4'-DDD • NA NA • NA . NA ' NA NA ' NA 0.074 NA • NA 

4,4'-DDE NA • NA NA NA NA N A ; • NA 0,0;I6 NA NA 
4,4':DDT NA • NA • NA • NA • • . NA^ • NA NA • o:bsi NA N A , . , 

Metals, total : ' 

• ,• • 
(mg/kg) Aluminum 15,500 NA • 18,300 32,700 NA . . . 5,340 • NA 24,000 , 1,420 3,730 

Antimony 41,1 NA . 25.0. •107 •< NA,-.- , 6.6 NA . 56.3 3,1 l i 41.0 
•Arsenic 7.5 27.5 J 24.6 ' 77.6 • 2.4 J 2.3 2.2̂  J 22.1 0.48 .7.6 
Barium 121 NA . 444 688 NA 129 NA 473 • 17.1 146 
Beryllium, 5.4 NA 16.3 22.6 NA 1-3 NA- . 6.4 0.25 2.2 
Cadmium • 1.2 U 2.6 UJ 1.7 U 2.9 • 0.51 UJ ; 0.55". u . 0,54 UJ 1.3 U 0,33 U 0.81 U 
Calcium 1,270 NA 3,190 5,110 NA 1,450 , . N A 3,760 169 • 2,060 
Chromium 3,620 6,160 J 4,060 7,630 388 J ' 736 344 J 5,820 133 1,360 
Cobalt 18.9 NA 47.3 67.3 NA 5.2 NA 27.6 0.80 7.6 
Copper 112 230 J 181 323 22.9 J 15.7 23.3 J 196 ' 5.8 41.3 
Irori 17,200 24,200 J 27,000 43,500 3,660 J 3,770 4,610 J 27,300 1,110 5,670 
Lead 143 177 J 147 266 25.8 J 21.3 19.9 J 174 4.2 44.2 
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Table A-3 
Analytical Results for Sediment Samples • 

SMC Facility 
Newfield, New Jersey 

Hudson Branch 

Sample ID; SDI8-01 SD-18-0309- SD19-01 SD-19 SD-19-0309- SD20-0I SD-20-0309- SD2I-0I SD21-02 SD22-01 
Depth (ft:): 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 r 0-0.5 0-0.5 0-0.25 0.25-0.75 0-0.5 

. Date: 8/10/1995 3/18/2009 8/10/1995 9/26/1995 3/18/2009 8/I0/I995 . 3/18/2009 • 8/10/1995 . 8/10/1995 8/10/1995 

Magnesium 896 NA 1,230 2,220 NA 509 NA 1,500 91.2 . 375 
Manganese 125 460 J 1,160 1,210 173 J 273 179 J 928 28.8 436 
Mercury 8.3 2:5 J 1.4 4.4 0.14 J 0.21 0.32 J 1.3 0.06 U 0.24 
Nickel 210 332 J . 572 959 52.7 J 22.0 39.4 J 122 6.3 57.0 
Potassium 813 NA 366 1,650 NA 278 NA 465 65.6 U 158 U 
Selenium 0.52 U NA 2.3 3.4 •NA. ; 0.29 , NA­ 0.61 0.14 U 0.33 U 
Silver 1.1 U NA 1.5 U 3.9 NA 0,48 U NA 1.1 . u 0.29 u ' 0.69 U 
Sodium 1,280 NA 1,900 2,450 • NA 767 .•.. NA 1,090 122 681 
Thallium ,0.86 U, NA 1.2 U 0.84 U NA ', 0.38 U NA . 0.87 U 0.23 u 0.56 U 
Vanadium 753 NA 2,690 4,870 NA 122 NA 791 38.7 283 
Zinc 117 258 J . 427 767 39.1 J 32.6 41.9 J 249 9.9 90.1 

Total Organic Carbon 
(mg/kg) • Total Organic Carbon 80,400 119,000 J 33,800 155,000 65,000 J 64,800 86,700 J 226,000 19,700 43,600 

mg/kg - milligrams per kilogram (dry weight) or parts per million (ppm), 

B - Compound detected in associated method blank 

D - Detected below the quantitation limit and above the method detection limit 

J - Estimated value; detected below quantitation limit. 

N - Indicates presumptive evidence of a compound, 

• NA - Sample not analyzed for the listed analyte, 

R - Rejected during data review, 

NR - Not Reported due to the presence of a mixture of Aroclors 1254 and 1260, Aroclor 1254 is the predominant PCB; 

however, the reported value is based on peaks common to both Aroclors. -

U - Compound was not detected at specified quantitation limit. 

UJ - Estimated non-detect. 

Values in Bold indicate the compound was detected. - ' 

VOCs - Volatile Organic Coinpounds. 

SVOCs - Semivolatile Organic Compounds, 

PCBs-Polychlorinated Biphenyls. r 
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Table A-3 
Analytical Results for Sediment Samples — Hudson Branch 

SMC Facility 
Newfield, New Jersey 

Sample ID; SD23-01 SD-23 SD-23-0309- SD24-01 SD25-01 SD-25-0309- SD26-01 SD27-01 SD-IOOA SD-IOIA 

Depth (ft;); 0-0,5 0-0.5 . 0-0.5 0-0,5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 
Date: 8/10/1995 9/26/1995 • 3/18/2009 . 8/9/1995 8/9/1995 1 3/18/2009 8/9/1995 8/9/1995' • 4/1I/I996 .4/11/1996 

VOCs 
(mg/kg) 1,2-Dichloroetliene (Total) NA • NA: NA •: NA NA NA, .NA NA NA • NA 

2-Butanone NA • NA - NA NA NA NA . NA .NA ' NA • NA 
Acetone NA • NA NA NA NA 1 . NA ' . NA NA NA NA . 
Carbon Disulfide NA NA - NA . NA - NA . NA NA NA NA NA 
Methylene Chloride NA NA NA . ' • NA NA • NA • NA NA - NA NA 
Trichloroethene - NA • NA NA NA NA NA. • NA - - NA - NA NA 

SVOCs 
(mg/kg) Benzo(b)fluoranthene , NA . . ' NA NA ' NA .•NA: - NA • NA NA • NA NA 

Benzoic acid • NA - NA NA . NA NA 

' • 'NA 
NA - NA NA . . NA 

bis(2-ethylhexyl)phthalate NA • NA NA NA NA NA NA NA . . • NA •NA 
Butyl benzyl phthalate - NA NA^ NA . N A ­ NA NA NA • NA NA. NA 
Chrysene • NA NA • NA NA ' NA' NA NA NA ' " -NA NA • 
Di-n-butyl phthalate NA NA NA - • • NA- • • - NA ' NA NA NA._ ' . NA NA 
Fluoranthene • NA NA NA '• NA NA NA •NA NA " NA NA . 
Pentachlorophenol NA NA NA' • NA­ •NA NA _ NA NA NA NA 
Phenanthrene •NA ' NA NA ' NA NA' NA . NA NA NA • NA 
Phenol NA '• NA NA NA - NA­ NA • - NA NA . NA . NA 
Pyrene ; / . , NA • NA , -NA . NA NA .NA ­ • • NA NA , . NA NA 

PCBs 
(mg/kg) Aroclor-1248 ' NA .• • - NA NA • 0.059 U " NA NA NA - " NA' • ' NA. NA 

Aroclor-1254 NA NA • NA 0.059, U NA NA NA NA,- NA , NA 
Aroclor-1260 . NA. NA NA . 0.059' U • NA , NA . NA, NA • NA NA 

Pesticides , • 
(mg/kg) - 4,4'-DDD :-NA NA - NA • 0.0059 U NA ' NA NA NA NA NA 

4,4'-DDE •NA­ • NA NA- . 0.0059 U '• NA ' . NA •NA . N A . NA • NA 
4,4'-DDT NA NA NA 0.0059 U -' NA • • NA ' NA NA NA 'NA ' 

Metals, total 
(mg/kg) Aluminum 10,800 11,900 •NA •' .667 729 NA 276 430 NA . NA 

Antimony. 33.7 72.0 • • NA 4.8 U 8.2 • NA •4,7: u. 4.8 U NA NA : 
Arsenic ....'• 11.8 - 22.4 4.4 J 1-1 ; 1.7 • 3.0 J 0.36 0.39 NA NA 
Barium - ^ .- 273 284 NA 47.8 68.8 NA 32.9 }4.2 • NA NA " 
Beryllium 4.9 . 3.1 NA 0.34 0.76 NA • 0.21 , 0.18 • ' NA NA... 
Cadmium. 1.6 1.6 0,54 UJ • 0.54 U 0.83 U ,' 0.51, UJ . 0.54 U 0.55 U .NA NA 
Calciuni , ' '3,410 3,140' 'NA^ ••• 990 1,360 ' ' ' NA ' ' ' 607 171 NA NA 
Chromium , 3,500 2,880 418 J 83.4 340 594 J UO 72.4 • 415 3,220 
Cobalt 13.9 20.9 ' NA • 1.5 2:7 - 1 NA 1.6 • 3.7 NA NA 
Copper 75.9 73.0 22.3 J -' 2.4 -,'' 4.8 , 13.2 J : 1.8 1.8 12.1 39.1 
Iron 13,600 14,600 6,290 J 952 961 3,830 J 448 486 NA NA 
Lead 68.2 .84.7 • 35.5 J 5.4 5.3 29.1 J 4.4 5.8 NA . NA 
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Table A-3 
Analytical Results for Sediment Samples ~ Hudson Branch 

SMC Facility 
Newfield, New Jersey 

Sample ID; SD23-0I SD-23 . SD-23-0309- SD24-0I SD25-01 SD-25-0309- SD26-0I SD27-01 SD-IOOA SD-IOIA 
Depth (ft,): 0-0,5 0-0,5 0-0,5 0-0,5 0-0,5 0-0.5 0-0.5. • ,0-0.5 0-0.5 0-0.5 

Date; 8/I0/I995 9/26/1995 3/18/2009 8/9/1995 8/9/1995 3/18/2009 8/9/1995 8/9/1995 4/11/1996 4/11/1996 

Magnesium 948 . 1,020 •NA 181 289 NA, 138 43.7 . NA NA . 
Manganese 370 465 85.7 J 147 92.5 224 J S6.9 16.6 NA • NA^ 

Mercury 0.43 0.32 0.13 J .0,09 U- 0.20 • 0.15 J 0.09 U 0.09 U NA. NA 
Nickel . • 108 95.6 18.1 J 3.3 10.3 , 22.4 J • 2,7 1.9 41.2 . 46.61 
Potassium 214 579 NA 113 ' 281 ' ' NA 70.1 '. 175 NA NA 
Selenium . 0,42 U 1.8 NA 0.44 0.62 NA , 0.26 U 0.27 U NA NA 
Silver 0.88 U 2,0 U . NA 0,44 U 0.67 U • NA. 0.43 U 0.45 U NA NA 
Sodium 1,420 1,510 NA. 265 296 NA..' • 140 89.1 NA NA 
Thallium 0,70 U 0,59 U NA 0,35 U - 0.54 .U NA • 0.35 U 0.36 U NA . NA 
Vanadium 658 479 • NA 36.7 91.9 NA 32.2 15.2 136 396 
Zinc 131 187 63.8 J 8.3 10.9 56.5 J 5.9 7.6 NA NA 

Total Organic Carbon • 
(mg/kg) Total Organic Carbon 107,000 121,000 66,000 J 12,600 400,000 70,900 J , 4,520 3,530 NA . NA 

mg/kg - milligrams per kilogram (dry weight) or parts per million (ppm). 

B - Compound detected in associated method blank 

D - Detected below the quantitation limit and above the method detection limit 

J - Estimated value; detected below quantitation limit. •• 

N - Indicates presumptive evidence of a'compound. 

NA - Sample not analyzed forthe listed analyte; ! 

R • Rejected during data review. 

NR - Not Reported due to thc presence of a mixture of Aroclors 1254 and 1260. Aroclor 1254 is the predominant PCB; 

however, the reported value is based on peaks common to both Aroclors, • ' ' 

U - Compound was not detected al specified quantitation limit, 

UJ - Estimated non-detect, 

Values in Bold indicate tlie compound was detected. 

VOCs - Volatile Orgiinic Compounds; 

SVOCs - Semivolatile Organic Compounds, 

• PCBs - Polychlorinated Biphenyls. . ' ' 
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Table A-3 
Analytical Results for Sediment Samples • 

SMC Facilily 
Newfield, New Jersey 

Hudson Branch 

Sample ID; SD-I05B ' SD-1 OSC SD-106B . 
. Depth-(ft.); 0-0.5 0-0,5 0-0.5 

Date: 4/11/1996 4/11/1996 4/11/1996-

VOCs 
(mg/kg) 1,2-Dichloroethene (Total) NA NA NA 

2-Butanone NA • •. • NA • NA 
Acetone •NA NA NA 
Carbon Disulfide -NA -NA - NA-
Methylene Chlbride ' . . - 'NA ' NA . NA 
Trichloroethene NA NA NA 

SVOCs 
(mg/kg). Benzo(b)fluoranthene NA NA • • NA- -

Benzoic acid .. • NA • . " NX' NA 
bis(2-ethylhexyl)phthalate NA . NA NA 
Butyl benzyl phthalate • NA NA NA -
Chrysene • NA • NA NA 
Di-n-butyl phthalate NA NA NA • 
Fluoranthene .- • - NA •• NA • NA 
Pentachlorophenol. NA . ' NA NA • 
Phenanthrene • NA NA NA 
Phenol . . NA NA NA 
Pyrene' ' '• • • • .NA NA NA , 

PCBs 
(mg/kg) Aroclor-1248 NA NA NA 

Aroclorr 1.254 • ' ,• NA ' NA - NA­
Aroclor-1260 NA^ NA­ NA 

Pesticides 
(mg/kg) 4,4'-DDD . NA NA •NA 

4,4'-DDE NA NA . NA 
- -. 4,4'-DDT NA . NA­ • ' NA 

Metals, total ' 
(mg/kg) Aluminum NA NA -NA 

Antimony . NA NA NA 
Arsenic. NA NA NA • 
Barium . NA - NA NA 
Beryllium NA NA: NA.' 
Cadmium NA NA NA • 
Calcium ' NA NA NA ' 
Chromium 3,410 3,460 2,720 . 
Co.balt NA NA. NA 
Copper •73.7 82.3 ' 178 
Iron NA , NA NA 
Lead NA NA NA . 
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Table A-3 
Analytical Results for Sediment Samples - Hudson Branch 

SMC Facility 
Newfield, New Jersey' ' ' 

Sample ID; SD-105B SD-105C SD-106B • 
Depth (ft,); • .0-0,5 0-0.5 0-0.5 

Date; 4/11/1996 4/11/1996 4/11/1996 

Magnesium NA NA' • •NA 
Manganese NA NA NA • 
Mercury NA . NA NA . 
Nickel, 243 175 371 
Potassium NA NA NA 
Selenium NA NA NA 
Silver NA NA NA 
Sodium . NA NA NA 
Thallium NA NA NA 
Vanadium 3,130 4,110. 1,820 
Zinc • NA . NA NA • • 

Total Organic Carbon • 
(mg/kg) Total Organic Carbon NA NA NA 

mg/kg - milligrams per kilogram (dry weight) or parts per million (ppm). 

B - Compound detected in associated method blank 

D - Detected below the quantitation limit and above the melhod detection limit 

J - Estimated value; detected below quantitation limit, 

N - Indicates presumptive evidence ofa compound. 

NA - Sample not analyzed for the listed analyte. 

R - Rejected during data review. ' 

NR - Not Reported due to the presence of a mixture of Aroclors 1254 and 1260. Aroclor 1254 is the predominant PCB; 

however, the reported value is based on peaks common to both Aroclors, 

U - Compound was not detected at specified quantitation limit. 

UJ - Estimated non-detect. 

Values in Bold indicate the compound was detected. 

VOCs - Volatile Organic Compounds. ' 

SVOCs - Semivolatile Organic Compounds, 

PCBs - Polychlorinated Biphenyls, 
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Table A-4 
Analytical Results for Sediment Samples • 

SMC Facility 
Newfield, New Jersey 

Reference Area 

Sample ID: •SD29-01 spso-oi SD-30 . S D-3 0-03 09-A SD31-01 SD-35 SD-35-0309-A 

Depth (ft.): 0-0.5 0-0.5 0-0,5. 0-0.5 0-0.5 0-0.5 •" 0-0.5 
Date: 8/9/1995 8/9/1995 9/25/1995 . 3/18/2009 8/1.0/1995 9/26/1995 3/19/2009 

Metals, total i' 1 1 ' 

(mg/kg) Aluminum 3,860 4,320 4,220 NA ' 1,070 3,900 NA 
Arsenic 1-2 2.0 2.7 .10 UJ 0.27 U 1.5 10 UJ 
Barium 39.0 . 236 198 NA ' 25.3 - 82.7 NA 
Beryllium 0.18 1.6 1.6 NA 0.18 0.66 U NA 
Cadmium 0.38 U 2.1 l'.2 . U 2.6 UJ • 0.43 U 1.5 u 2.6 UJ 
Calcium • 245 3,090 2,420 ' •NA ,. • 331 . 908 NA 
Chromium 4.4 6.8 5-9 7.8 J 1.6 7.5 38.3 J 
Cobalt 3.8 31.7 28.1 NA 8.9 5.8 . NA 
Copper , 2.0 9.6 6.2 13 y j 1.3 , 6.6 28.3 J 
Iron 3,310 4,210 4,770 5,620 J 590 2,470 15,000 J 
Lead 11.6 58.5 35.8 56.3 J 4.0 25.8 
Magnesium • 241 705 539 NA 93.6 324 ,̂NA ' .-
Manganese 41.3 271 328 , 406 J 91.4 35.4 66.9 J 
Mercury O.oe u 1.3 1.2 0.70 J .0.07 0.92 1.5 j 
Nickel 2.4 16.2 12.8 21 UJ 2.6 •. 6.5 u 22.3 J 
Potassium 201 385 226 U NA­ . 84.4 U 374 u . .NA 
Selenium 0.27 0.68 U 0.99 NA 0.18 U 1.6 NA 
Sodium, 56.8 » 192 186 •NA. ; • 70.5 128 NA 
Vanadium 7.2 '• • 10.9 7.8 NA - 1.4 7.0 NA 
Zinc . 8.7 68.7 39.9 78.6 J 10.6 11.3 87.6 J 

Total Organic Carbon 
(mg/kg) Total Organic Carboi 3,710 93,300 211,000 213,000 J 7,080 187,000 248,000 J 

Notes: 

mg/kg -milligrams per kilogram (dry weight) or parts per million (ppm). 

J - Estimated value; detected below quantitation limit. 

NA - Sample not analyzed for the listed analyte, 

U - Compound was not detected at specified quantitation limit, 

UJ - Estimated non-detect. ' 

Values in Bold indicate the compound was detected. 
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Table A-5 
Analytical Results for Surface Soil Samples - Former Lagoon Area 

SMC Facility 
Newfield, New Jersey . 

Sample ID: RA17-01 RA22-01 SB55:;0I SB61-01 .SB62-01 SB63-01 ' SB64-01 SB82-01 SB83-01 
Depth (ft.): 0-0.5 0-0.5 0-2 0-2 0-2 0-2 0-2 . 0-2 0-2 

Date: 10/30/1990 10/30/1990 . 11/7/1990 11/9/1990 11/14/1990 11/14/1990 11/14/1990 11/9/1990 1.1/9/1990 

Metals, total 
(rag/kg) Aluminum 4,340 3,740 8,610 5,250 3,940 , 2,440 5,070. 3,320 4,660 

Antimony 10.1 U . 12.5 U 4.5 U 13.1 U 12.1 U 12.9 U 12.2 U 6.5 P .12.7 U 
Arsenic' 2.1 1.3 D 0.74 D 0.83 D 0.42 D 0.66 D 2.1 U 1.5 D 1.4 P 
Barium 8.6 D 26.8 D 36.2 D 22:9 D 12.9 D 17.5 D 15.5 P 15.4 D 29.9 D 
Beryllium 0,40 D . 3.3 3.5 , 0.31 D 0,42: D 0.30 D 0.35 D 0.32 D 0.51 P 
Calciuin 127 D 1,440 1,890 84.3 D 94.9 D 597 D 86.6 D 235 P 618 P 
Chromium 18.7 51.4 0.9 33.0 •' . 50.7 17.0 2.3 10.9 . 35.5 
Chromium (VI) 0.12 0.30 R R O.Il U ' 0:11 U '.' 0.11 •U R R 
Cobalt 1.3 D 2.1 D . 8.2 D 3.3 D 1.5 D 10.8 U 2.2 D , 10.7' U 2.0 D 
Copper 1.4 D 10.9 91.3 D 4.9 D 1.9 D , 3.8 P 1.8 D 2.5- D 5.4 
Iron 9,230 4,650 23,200 12,000 7,270 2,780 11,500 3,720 8,300 
Lead 6.4 12.0 9.0 D 10.7 6.4 12.8 4.3 13.0 14.7 
Magnesium 168 D 1,090 1,460 D 271 D 155 D 252 P 226 P 311 D 415 P 
Manganese 21.7 408 371 78.9 48.4 133 30.3 51.1 118 
Nickel 5.1 D 91.5 179 10.9 5.1 D 6.2 D 3.7 P 5.4 D 11.7 
Potassium 840 U 180 D 185 U 405 D 1,010 U' 318 D 1,020 U 349 D . 307 D 
Selenium 0'.92 U 0.96 u 0.42 U .1.1 U , 1.0 U . L l U 0.42 D 1.1 U . 1.1 U 
Sodium 34.8 D 434 D 188 D 210 D 1,010 u 38.6 D 1,020 U 75.3- P 59.8. P 
Titanium 57.8 • 128 NA • NA. NA . NA NA . NA NA , 
Vanadium 34.4 654 671 29.4 55.4 51.4 29.5 68.3 91.2 
Zinc 18.4 28.0 48.9 . 17.3 11.2 17.2 3.8 D 9.6 21.0 

Notes: . 

mg/kg • miiiigi ams per kilogram (dry weight) or parts per million (ppiri). 

D - Detected below the quantitation limit and above the method detection limit 

ND - Not detected.. 

R - Rejected during data review. 

U - Compound was not detected at specified quantitation limit. 

Values in Bold indicate the compound was detected. 
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Table A-6 
Analytical Results for Surface.Soil Samples ~ 

SMC Facility 
Newfield, New Jersey 

Eastcrii Storage Areas.. 

Sample ID: RA27-0! RA28-01 RA29-01 RA30-01 RA31-01 RA32-01 RA33-01 RA34-01 RA41-01 RA42-01 
Depth (ft.): 0-0.5 0-0.5 0-0.5 '0-0.5 ' 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 

Date: 10/30/1990 - 10/30/1990. 10/29/1990 10/29/1990 10/30/1990 10/30/1990 10/30/1990 10/30/1990 10/30/1990 10/30/1990 

VOCs 
(mg/kg) Acetone .NA ' NA NA NA NA -NA NA R NA ., NA 

Methylene Chloride • NA NA NA NA NA NA •NA R NA NA 
Trichloroethene • 'NA .. NA. NA NA , NA 

• 
NA NA R NA NA 

SVOCs 

(mg/kg) bis(2-Ethyihexyl)phthalate NA NA NA NA NA • NA NA 0.085 J NA NA 
Di-n-butyl phthalate NA NA. NA NA NA ' NA" NA 0.210 JB NA. NA 

PCBs 
(mg/kg) Aroclor-1248 NA' NA NA. NA NA NA . NA 1.9m NA NA • 

Aroclor-1254 . NA NA,. NA NA • : ' NA NA NA 1.500 J NA NA • 
Aroclor-1260 . NA • NA NA • - NA - •. NA 1 N A NA 2.000 U NA NA • 

Metals, total , , 1 • 
(mg/kg) Aluminum 5,360 42,900 7,940 3,710 4,060 11,000 13,100 28,700 1,820 17,900 

Antimony 12.5 U 12.6 u- 12.3 U - 12.3 U 5.9 P ' 13.8 . 4.3 U 14.0 U 12.1 U 12.1 U 
Arsenic 1.3 2.7 • 1.2 P 4.2 1.6 P 1.6 P 1.1 P 3.1 1.0. P 2.0 P 
Barium 26.5 D 166 77.2 26.1 D 23.3 D 149 650 400 15.9 P 121 
Beryllium 2.3- - 22.5- 6.3 2.1 0.68 D 1.9 7.1 11.9 5.5 13.0 
Boron 20.9 U 102 37.9 U 20.5 U 20.5 u. 146 . NA 59.5 20.2 U 20:2 .U 
Cadmium 1.0 U 0.91 2.8 1.0 U 1.0 u 1.0 _ u 0.78 u 1.2 u 1.0 u 1.0 U 
Calcium 574' D 49,500 4,960 639 D 231 D 8,410" 7,050 71,900 ' 612 D 13,300 
Chromium 57.6 368 130 421 67.2 469 113 148 • 147 . 295 
Chromium (VI) " ,.0.10 ,U , 0.46 0.82 1.6 0.11 U • 2.7 0.19 •0.12. u. 0.14 0.34 
Cobalt 3.4 D 19.0 8.0 D 3.9 D 2.2 D 3.5 D 12.2 ' 6.1 D 10.1 U 8.6 D 
Copper 12.2 47.5 21.9 6.4 2.8 D 10.8 . 8.5 16.3 5.1 73.7 
Iron 6,620 27,100 16,500 . 8,400 6,060 9,070 2,460 5,100 1,760 25,400 
Lead 19.3 D 43.2 80.0 25.6 11.4 46.0 34.4 142 11.2 41.4 
Magnesium 454 D 26,000 4,620 477 D 348 D i 50,500 8,29Q 33,800 239 D 6,650 
Manganese • 591. 2,830 1,540 • 701 332 241 269 543 .137 1,060 
Mercury 0.096 U' 0.074 U 0.087 U 0.096 U 0.089 U 0.11 U 0.06 u 0.11 u 0.095 U 0.097 U 
Nickel .42.1 1,110 239 78.0 10.0 356 534 299 32.7 326 
Niobium 40.8 U 32.9 U 36.5 U 4L7 U . 4L1 u 40.7 u NA 46.7 u 41,5 • i j 69.7 
Potassium 577 D 342 P 169 P ' 1,020 u 1,030 u 1,110 305 D 741 p 1,010 u 1,010. u 
Seleriium 1.0 U 1.1 U 0.81 u. . 0.95 u 1.1 u 1.0 u . 0.42 u 11.7 u 0.98 u 1.0 u 
Silver . 2.1 u 2.1 u 2.1 u 2.1 2.1 u 2.0 .u 6.78 u 2.3 u 2.0 u 2.0 U 
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Tabic A-6 
Analytical Results for Surface Soil Samples -- Eastern Storage Areas 

SMC Facility 
Newfield, New Jersey 

Sample ID: 
Depth (ft.): 

Date: 

RA27-01 
0-0̂ 5 

10/30/1990 

RA28-01 
0-0.5 

10/30/1990 

RA29-01 
• 0-0.5 
10/29/1990 

RA30-01 . 
0-0.5 ' 

10/29/1990 

, RA31-01 
. ' 0-0,5 • 
10/30/1990 

RA32.01 . 
0-0.5. . 

10/30/1990 

RA33.-01., 
0-0,5 

10/30/1990 

RA34-01 
0-0.5 

10/30/1990 

RA41-01 
• 0-0.5 
10/30/1990 

RA42-01 
0-0.5 

10/3 0/1990 

Sodium 59.6 D 217 D 171 D 69.1 D 159 D 629 P 618 P 1,520 354 D 253 P 

Strontium 20,9' U 117 '• 20.5 U 20.5 20.5 U ' 22.8 U NA' 171 20.2 U 26.5 U 

Titanium 142 941 416 151 119 154 NA • 256 89.7 246 
Vanadium 453 4,750 1,270 390 102 436 1,510 2,450 715 1,770 
Zinc 30.5 110 148 29.0 110 41.6 28.9 209 13.0 72.0 
Zirconium NA NA NA NA NA NA NA 101 NA NA 

Cyanide 
(mg/kg) Cyanide, Total 1.1 u 1.1 U 1,0 U 1.1 u 1.1 U 1.1 .u NA NA 1,0 u 0.52 

Notes: 

mg/kg - milligrams per kilogram (dry weight) or parts per million (ppm). 

B - Compound detected in associated method blank 

D • Detected below the quantitation limit and above the method detection limit 

J - Estimated value; detected below quantitation limit. 

N - Indicates presumptive evidence ofa compound. 

NA - Sample not analyzed for the listed analyte. • • 

ND - Not detected, 

R - Rejected during data review. 

NR - Not Reported due to the presence of a mixture of Aroclors 1254 and 1260. 

Aroclor 1254 is the predominant PCB; however, the reported value is 

based on peaks common to both Aroclors. 

. U - Compound was not detected at specified quantitation limit. 

Values in Bold indicate thc conipound was detected̂  

VOCs • Volatile Organic Compounds. 

SVOCs • Semivolatile Organic Compounds. 

PCBs - Polychlorinated Biphenyls. 
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TablcA-6 ' ' ' 
Analytical Results for Surface Soil Samples — Eastern Storage Areas 

SMC Facility ' ' ' 
Newfield, New Jersey 

Sample ID: RA49-01 RA50-01 RA51-01 RA52-01 RA56-01 RA57-01 SB20-01 SB-20-1 SB21-01 SB22-01 
Depth (ft.): 0-0.5 0-0.5 0-0.5 0̂ 0.5 0-0.5 • 0-0,5 0-2 0-2 0-2 0-2 

Date: 10/30/1990 10/30/1990 10/30/1990 10/30/1990 10/30/1990 10/30/1990 11/6/1990 8/9/1995 . '11/9/1990 .11/6/1990 
VOCs 
(mg/kg) Acetone NA NA NA NA NA NA • • -NA NA •NA NA 

Methylene Chloride NA NA NA. NA NA ' NA NA NA NA NA • • 
Trichloroethene , .'NA ' NA . NA NA NA , NA NA NA . NA . NA^ 

SVOCs 

(mg/kg) bis(2-Ethylhexyl)phthalate NA ..NA . NA NA NA, , , ' NA .,NA NA '• NA ' NA '̂  
Di-n-butyl phthalate NA NA NA NA. NA NA NA NA NA NA 

PCBs 
(mg/kg) • Aroclor-1248 • NA •NA : NA NA • • NA NA^ ND 0.036 U NA NA 

Aroclor-1254 •NA •NA, NA NA , NA NA ,ND 0.036 U NA NA 
Aroclor-1260 NA NA '' NA NA NA NA 0.022 J 0.036 U .NA - NA • 

Metals, total ' 
(mg/kg) Aluminum 67,200 91,300 1,580 952 6,120 4,530 7,950 .NA . 10,400 6,030 

Antimony ' 12.5' U. 12,9 U 12.8 U 12.3 U 12,5 U, 12.1 u 12.8 U ,NA 12.6 U 12.2 U 
Arsenic 2.9 3.1 D 1.5 D 0.79 D 1.3 D 2.0 u 4.7 NA 1.2 P 1.1 D 
Barium • 212.5 683 10.9 D 9.3 D 51.2 40.5 u 152 NA 71.8 44.4 
Beryllium 35.5 18.8 0.28 D ,1:0- U 1.8 ' I.O u 5.7 NA 7.7 0.59 D 
Boron 171.5 208 21.4 U 20.5 U , 20.8 U , 20.2 u 21.3 U - , NA ; - NA 20.3 U 
Cadmium 1 U 1,1 U 1.1 .U 1,0 u , 1.0 U 1.0 u 1.7 NA I.O u 1.0 U 
Calcium 78,800' ' ' 103,000 73.0 D 58.3 p 1,960 1,010 V 13,100' NA ' 7,690 269 D 
Chromium 157.5 176 . 12.5 2.4 39.2 11.3 143 NA 162 32.7 
Chromium (VI) o:ii u 0.11 u 0.11 U • 0.11 u .0.11 u 0.11 u 0.85 NA R 0.66 
Cobalt 7.3 D 4.3 D 10.7 U 10.3 u 4,0 D 10.1 u 9.7 D NA 10.0 D 2.6 D 
Copper 32.1 14.3 2.6 D 1.7 p •'''•4 7.5 .342 NA 49.4 3.6 P 
Iron . . 6,610 4,280 3,480 1,610 7,410 7,500 18,900 NA - 15,000 7,610 
Lead 70.1 96.7 8.2 D ,4.6 58.4 21.5 3.62 NA 68.3 4.1 
Magnesium 31,200 45,800 181 D 107 D 989 D 1,010 , u 4,070 NA 6,330 640 P 
Manganese 409 ; i. 337 10.0 6.3, 222 , 148 1,510 NA ,. , 3,150 85.7 
Mercury 0.08 U 0.10 U 0.10 U . 0,097 u 0.099 U O.U u. • 0.085 U NA • 0.081 U 0.093 U 
Nickel 595 144 3,3 D - 2.2 p 28.1 8.1 u. 322 - 'NA 463 11.4 
Niobium • 46.35 J 52.0 . 39.8' U 40.9 u 41.6 u .. .40.5 u 42.6 u. . ' N A ­ '.. NA 40.6 U 
Potassium 1,040 U 1,080 u 1,070 u- 1,030 u 208 p 1,010 u 556 D NA 389 D 375 D 
Selenium 10,8 U ll.O u 0.42 D 1.1 u 1.1 u 1.0 u L l U .NA -- 1.0 U 1.1 U 
Silver 2.1 U 2.2 u 2.1 U 2.1 u 2.1 u 2.0. u 2.1 U NA 2.1 U 2.0 U 
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Table A-6 
Analytical Results for Surface Soil Samples— Eastern Storage Areas 

SMC Facility 
Newfield, New Jersey 

Sample ID: RA49-01 RA50-01 RA5I-01 RA52-0 I . RA56-01 RA57-01 SB20-0I SB-20-1 SB21-01 . SB22-01, 
Depth (ft.): 0-0.5 0-0,5 0-0.5 . 0-0.5 0-0.5 0-0.5 0-2 0-2 0-2 0-2 

Date: 10/30/1990 10/30/1990 10/30/1990 .10/30/1990 10/30/1990 10/30/1990 11/6/1990 8/9/1995 11/9/1990 11/6/1990 

Sodium 457 D 546 D 116 D 122 D 152 D 1,010 U 206 P NA 195 D 332 D 
Strontium 118 228 U . 21.4 U 20.5 U 20.8 U . 20.2 U 110 NA NA . 20.3 U 
Titanium 150 190 78.3 52.2 150 142 341 ' NA NA 133 
Vanadium 4,875 . 2,660 36.0 15.0 208 49.4 1,160 .NA 1,810 82.9 
Zinc 50.4 89.0 6.9 6.0 '335 112 59.8 NA' 286 23.7 
Zirconium NA NA NA NA, NA NA NA NA NA NA 

Cyanide 
(mg/kg) Cyanide, Total 0.5825 1.1 U 1.1 u Ll u' l.i u LI .U L I U NA 1,1 U 1.1 U 

Notes: 

mg/kg - milligrams per kilogram (dry weight) or parts per million (ppm). . 

B - Compound detected in associated method blank 

D - Detected below the quantitation limit and above the method detection limit 

J - Estimated value; detected below quantitation limit. 

N - Indicates presumptive evidence of a compound.' 

NA - Sample not analyzed for thc listed analyte. 

ND - Not detected. 

• R - Rejected during data review. 

. NR • Not Reported due to thc presence of a mixture of Aroclors 1254 and 1260. 

Aroclor 1254 is the predominant PCB; however, the reported value is 

based on peaks common to both Aroclors. -

U - Compound was not detected at specified quantitation limit. • 

Values in Bold indicate the compound was detected. 

VOCs - Volatile Organic Compounds. 

SVOCs • Semivolatile Organic Compounds. 

PCBs - Polychlorinated Biphenyls. 
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Table A-6 
Analytical Results for Surface Soil Samples — Eastern Storage Areas 

SMC Facility 
Newfield, New Jersey • . 

Sample ID 
Depth (ft.) 

Date 

SB-22-1 
0-2 

8/9/1995 

SB23-01 . 
0-2 

.11/12/1990 

SB-23-1 
0-2 

8/8/1995 

SB26-0I. 
,0-2 •• ' 

11/12/1990 

SB28r01 
' 0-2' 

11/12/1990 

SB32-01 
0-2 . 

11/8/1990' 

SB33-01 
0-2 

11/8/1990 

.SS-13. 
• 0.-1 
8/7/1995 

SS-14 
0-1 

8/7/1995 
VOCs 
(rag/kg) Acetone 

Methylene Chloride' 
Trichloroethene 

NA 
NA', 
NA ' 

NA 
NA 
NA 

NA 
NA 
NA ' 

NA 
.NA 
NA­

NA 
NA. 
NA 

NA 
NA 
NA 

NA,̂  
'NA' 
NA 

NA 
NA' 
NA 

NA 
NA 
NA 

SVOCs 

(mg/kg) bis(2-Ethylhexyl)phthalate 
Di-n-butylphthalate 

NA. 
NA' 

NA 
NA . 

NA. 
.NA 

NA 
NA' 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

PCBs 
(mg/kg) Aroclor-1248 

Aroclor-1254 
Aroclor-1260 

0.036 -U 
0.036 U 

•0.O36, U 

NA^ 
NA 
NA 

NA. 
NA 
NA 

NA­
NA 
NA 

•NA, 
NA^ 
NA 

ND 
0.13 
ND 

ND 
0.016 

ND 

0.035 U 
0.035 U 
0.035 U 

0.036 
0.064 

NR 
Metals, 
(mg/kg) 

total 
Aliiminum. 
Antimony 
Arsenic • -. 
Barium 
Beryllium-
Boron 
Cadmium 
Calcium 
Chrbmium 
Chromiuni (VI) 
Cobalt 
Copper 
Iron 
Lead 
Magnesium • 
Manganese 
Mercury 
Nickel •. 
Niobium 
Potassium 
Selenium 
Silver 

NA 
NA 
NA 
NA. 
NA^ 

• NA 
. NA 

NA 
. NA 

NA 
NA 
NA 
NA 

• -NA 
NA 

• NA 
NA 
NA 
NA 
NA 
NA 

. NA, 

4,525 
5.45 
0.61: 
20.0 

NA 
o:66 

206.5 

o.nu 
1.185 J 

3.2 
8,045 
10.7 

609.5 
46.8. 
0.09 
9.4 
NA 

409.5 D 
R 

, R 

NA 
- NA 

NA 
NA 

0.41 
NA 
.NA' 

NA 
40.7 
NA. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.'.NA 
NA' 

.; NA 
NA' 
NA 

6,040 
4.0 
1.1 

28.4 

NA 
0.62 

1,930 

O.IO 
0.91 
1.5 

5,410 
. 6.0 
754 

• 25.3 
0.11 
2.0 
NA 
206 

104,000 
3.9 
2.6 
228 

NA, 
0.61 

115,000 

0.10' 
•3.3' 
33.6, 

1,670: 
70.4' 

43,000: 
113 

0.08 
469 
NA 

. 155 

3,890 
12.4 
1.1 

30.8 
7.8 
NA 
1.0 

1,010 
1,100 
0.79 
3.3 

13.1 
8,210 

331 
707 
565 
0.10 
108 
NA 
285 
.1.0 
2̂.1 

4,910. 
12.2; 

L l 
26.3 
1.1 

NA 
1.0 

891 
180 
0.10 
3.3 
.5,1 , 

8,480 
15.4 
683 
236 

0.087 
36.4 

• NA 
191 
0.99 
2.3 

NA 
NA 
NA­
NA 
NA 
NA 
NA 

. NA 
NA 
NA 
NA 
NA 
NA^ 
NA 

- NA 
NA 
NA 
NA 

. NA 
NA. 
NA 

•NA 

NÂ  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
.NA 
NA 
-NA 
NA 
NA' 
NA 
.NA 
NA 
NA . 
NA 
NA 
NA. 
NA 
NA 
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Table A-6 
Analytical Results for Surface Soil Samples ~ 

SMC Facility 
Newfield, New Jersey 

Eastern Storage Areas 

Sample ID: SB-22-1 SB23-01 SB-23-1 SB26-01 •SB28-01 SB32-01 SB33-01 SS-13 SS-14 
Depth (ft.): 0-2 0-2 0-2 0-2 0-2.. 0-2 0-2 0-1 0-1 . 

Date: 8/9/1995 ' 11/12/1990 8/8/1995 11/12/1990 11/12/1990 II/8/I990 11/8/1990 8/7/1995. 8/7/1995 

Sodium NA : 290 P NA . 505 D 1,020, 268 D 187 D • NA NA , 
Strontium NA •' NA NA • NA NA " • NA • NA NA NA . 
Titanium NA NA NA'. NA , NA NA NA NA . NA. 
Vanadium NA 60.5 NA 14.1 3,630 1,190 . • 145 NA NA 
Zinc NA 7.0 NA 9.7 49.1 243 14.2 NA NA 
Zirconium NA • NA NA N A NA NA • NA NA. ' NA 

Cyanide . 
(mg/kg) Cyanide, Total NA 1.1 U NA LI U • 1.0 U • I . I U LO U NA NA . 

Notes: 

mg/kg - milligrams per kilogram (dry weight) or parts per million (ppm). 

B - Compound detected in associated method blank 

• D • Detected below thc quantitation limit and above the method detection limit 

J - Estimated value; detected below quantitation limit. 

N - Indicates presumptive evidence of a compound: 

NA - Sample not analyzed for the listed analyte. 

• ND - Not detected. ' • , . • • • i • i 

R • Rejected during dala review. 

NR - Not Reported due to the presence of a mixture of Aroclors 125;! and 1260. 

Aroclor 1254 is the predominant PCB; however, the reported value is, 

based on peaks common to both Aroclorŝ  

U - Compound was not detected at specified quantitation limit. 

Values in Bold indicate the compound was detected. 

VOCs - Volatile Organic Compounds. 

SVOCs - Semivolatile Organic Compounds. ' ' . ' ' 

PCBs • Polychlorinated Biphenyls. 
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Table A-7 
Analytical Results for Surface Soil Samples — Southern Area 

SMC Facility i 
Newfield, New Jersey 

Sample ID: RAOl-01 RA02-01 RA07-01 RA08-0I RA09-01 RAlO-01 RAI8-0I RAI 9-01 RA20-01 RA21-01 

Depth (ft.): 0-0.5 0-0.5 • 0-0.5 0-0,5 , 0-0,5 ,. 0-0.5 0-0.5 • 0-0.5 0-0,5 .0-0.5 
Date: 10/30/1990 10/30/1990 • 10/30/1990 10/30/1990 10/30/1990 10/30/1990 10/30/1990 . 10/30/1990 10/30/1990 10/30/1990 

Metals, total 
(mg/kg) Aluminum . 3,080 3,120 4,130 3,140 3,230 2,410 4,950 2,430 1,970 3,430 

Antimony 12.9 U 12.0 U 12.5' u. 11.4' U 12,4 U ; 10.0 U 9.7 U 11.9 U " 12,3 U 12,5 U 
Arsenic 1.8 D 1.6 P 1-7 P , L8 , 1,6 D •-; , 1.7 D 3.1 D L? D 1.2 D 1.5 D 
Barium 16.6 D 12.4 D. 14.6. D 15.1 D 11.9 D 9.6 D 11.5 D 10.2 D 11.2 D 11.7 P 
Beryllium L l U 1.0 U ' .1.0 U 0.27 P , 0.72 D ; .0.17 D 0.39 P 0.99, U 1.0 U . 0.95 , 
Boron 21.4 U '20.0 U 20.8 LI 19.0 •u 20.6 U 16.7 U . 16.2:. 19.8 u' 20,6 U 20.8. U 
Calcium 121 D , ,66.2 P 166 P .826 D, •,394 P, , . 164 D 106 D 594 P 996 D 616 P 
Chromium 2.1 D 2.6 54.7 11.6 -5.7 38:o 3.1 6.6 3.8 8.9 
Chromium (VI) . O.I.I U O.ll u 0.11 .U 0,11 U 0.11 u 0,11 u- 0.33 0.11 u 0,11 U 0.10 u 
Cobalt 10.7 U io,o u 10.4 u 9.5 •u 1.8 p 8,3 U 2.1 P 9.9 u 10.3 U 1.3 D 
Copper 17.2 6.1 2.8 p 4.0 p 5.L p 2.0 P 1.5 P 3.9 D 6.2 4.1 P 
Iron . 5,340 4,080 3,630 4,050 6,160 2,530 13,900 2,860 2,150 4,400 
Lead • 15.1 11.3 8.7 , 20,3 10.4 11.3 8.0 26.5 D 9.8 8.7 
Magnesium 135 D 115 p 188 p 392 D 251 p 155 P 139 P 111 P 150 p 1,890 
Manganese 68,4 41.3 54.8 .214 i 49.3 1 62.0 19.0 42.9 •47.4 39.3 
Mercury' 0,10 U 0.52 0.29 0.45. 0.11 0.26 0.060 U 0.09 0.41 0.091 U 
Nickel ' .8.6 U 8.0 u 2.4 p 5.9 D 6.7 D 3.7 P 6.0 P 7,9 U 8,2 u 8.3 , 
Potassium . ... 1,070 u 1,000 u 294 p 218 P 262 P 208 P 245 P 991 u , 1,030 u 316 P 
Selenium 1.1 u 0,94 u. I.O u 0.79 U 0,90 U 0.97 u 1:00 u 0.88 .u 1,0 u 0.94 U 
Silver 2.1. u. 2.0 u 2.1 u 1.9 u 2,1 u 1,7 u 1.60 u 2,0 u 2,1 u 2.1 U 
Sodium 29.8 p 43.4 p 42.9 D 73.8 D 82,1 D 29.3 p 24.6 D 37,4 D 36.6 D 150 p 
Strontium 21.4 u 20.0 u 20.8 u 19.0 U ,20,6 U, 16,7 u 16,2 u 19,8 u 20,6 . u 20,8 U 
Titanium 142 73.9 88.6 99.6 112 70.3 61.8 65.3 5L9 96.6 
Vanadium 6.2 D 5.4 p 20.0 34.5 124 21.6 20.8 14.4 11.5 175' 
Zinc 13.7 24.9 13.5 28.1 17.1 9.9 6.1 24.3 26.9 25.9 

Notes: 

mg/kg - milligrams per kilogram (diy weight) or parts per million (ppm). 

D - Detected below the quantitation limit and above the method detection limit 

J - Estimated value; detected below quantitation limit. -

NA - Sample not analyzed for the listed analyte. 

ND - Not detected. • , , 

R - Rejected during data review. 

U - Compound was not detected at specified quantitation limit. 

Values in Bold indicate the compound was detected. 
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Table A-7 
Analytical Results for Surface Soil Samples • 

SMC Facility 
Newfield, New Jersey 

Southern Area 

Sample ID: , RA23-01 , RA24-01, , RA26-0I ., RA35-0I , , RA38T01,, ,,RA39-01, RA45r01 , RA47-01, RA53-01 RA54-01 , 

Depth (ft,): 0-0,5 0-0,5 0-0,5 0-0.5 0-0,5 0-0.5 0-0,5 0-0,5 0-0.5 0-0.5 
Date: 10/30/1990 10/30/1990 10/30/1990 10/30/1990 10/30/1990 10/30/1990 10/30/1990 10/30/1990 10/30/1990 10/30/1990 

Metals, total 
(mg/kg) Aluminum 7,950 2,260 4,170 3,700 2,350 4,020 1,420 2,220 1,500 1,060 

Antimony 12,8 'U 12,9 U 12,6 U 12.3 U 11,8 U . 7.3 P 12,3 U 7.3 D 6.5 D 5.9 P 
Arsenic 4.4 1.1 D 5.0 6.1 0.68 D 1.6 P 1.5 D 1.8 D 1.3 D 1.1 D 
Barium 24.4 D 9.6 D 25.5 D 53.7 9.1 D ' 20.6 D 11.3 D 7.7 D 11.7 D 5.6 D 
Beryllium 8.9 Ll U 1.8 1.8 0.37 D - 0.385 D 0.31 D 0.32 D 0.27 D 0.33 D 
Boron 21,3 U 21,6 U 21,0 U 20,5 u 19.6 U ., 20.3 y 20,6 U 21,6 y 22,4 U 21.9 U 
Calcium 8,650 402 P 563 D 840 D 198 D 250 p 43.9 D 31.8 D 38.4 D 39.1 P 
Chromium 102 7.6 16.3 24.0 3.6 5.7 7.3 6.1 9.1 4.6 
Chromium (VI) 0.96 0.11 u 0,11 U 0.11 U 0,11 U ' 0.11 u 0,11 U 0,11 U 0.11 y 0,11 y 
Cobalt 2.9 D 10,8 u 3.6 D 2.9 D 9.8 u 10.1 u 10.3 y 10,8 u 11,2 u 10,9 u 
Copper 9.1 3.0 D • 5.3 4.5 D 1.3 p 2.2 D 2.0 p 1.8 p 3.8 p 2.3 P 
Iron 3,890 2,620 12,300 8,530 2,260 4,780 3,030 3,690 2,830 2,380 
Lead 98.9 10.3 15.0 D 91.7 ' 4.4 • 5.3 10.4 52.0 41.6 9.7 D 
Magnesium 14,900 171 B 484 P 1,150 212 B 389.5 P 162 p 131 D 136 p 111 P 
Manganese 100 77.9 164 242 36.8 . 53.05 ,7-3 5.6 5.8 5.3 
Mercury 0,099 U 0.12 0,067 U 0,11 U 0.099 U 0,080 u' 0.095 .u 0.11. U 0,10 y 0,11 U 
Nickel 189 3.5 D 29.9 39.9 3.9 D 5.2 P 8.2 u 8.6 u 2.3 p 8,8 U 
Potassium 388 D 1,080 u. , 223 D 1,020 U , . ,982 • U ', 1,010 u' 1,030 u 1,080 • U . LI20 y 1,100 U 
Selenium LI U 1,1 u 1,1 U L l u 1.0 u 0.5 p 1.0 u 2.2 u 0.51 p 1,1 y 
Silver 2.L 'U 2,2 u 2.2 2.0 u , 2.0 u i 1̂.5 p 2.1 u 2.2 •u 1.4 p 1.4 D 
Sodium 264 D 23.6 D 189 P 219 D 166 p 159 p 173 p 180 D 188 p 180 P 
Strontium 29,4 21,6 u 21.0 P 20,5, u • 19,6 u < 20.3 20,6 u 21.6 y 22.4 u. 21,9 y 
Titanium 101 61.5 121 158 60.6 126 66.9 70.3 70.9 61.9 . 
Vanadium 1,810 21.1 280 302 43.6 ,37.95 34.3 29.6 31.6 36.5 
Zinc 96.0 21.4 79.4 476 13.3 8.9 8.9 7.6 10.7 6.2 

Notes: 

mg/kg - milligrams per kilogram (dry weight) or parts per million (ppm). 

D - Detected below the quantitation limit and above the method detection limit 

J - Estimated value; detected below quantitation limit. 

N A - Sample not analyzed for the listed analyte. 

ND - Not detected. 

R - Rejected during data review. 

U - Compound was not detected at specified quantitation limit. 

Values in Bold indicate the compound was detected. 
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Table A-7 
Analytical Results for Surface Soil Samples • 

SMC Facility 
Newfield, New. Jersey 

Southern Area 

Sample ID: SB07-01 SB08-01 SB09-01 SB-9-1 SBIO.-Ol SBU-OI SB 13-01 SB15-01 SB17-01 SB18-01 

Depth (ft!): 0-2 0-2 0-2 0-2 0-2 - 0-2 0-2 0-2 0-2 0-2 
Datei: 11/6/1990 11/8/1990 11/9/1990 8/9/1995. 11/8/1990 . 11/14/1990 11/6/1990 11/8//1990 ,11/8/1990 .11/8/1990 

Metals, total . ... . . 
(mg/kg) Aluminum 2,090 5,360 4,550 NA 4,360 6,400 9,000 5,190 1,720 7,095 (mg/kg) 

Antimony . 12,4 U 12,0 y 12.4 U NA­ 13,1 U 12.6 U 12,5 U 13.1 U . 12.6 u. 12.8 y 
Arsenic ... - 2.0 U 1.4 D 0.70 D NA 0.78 D 0.71 D 1.5 D 1.7 D 1.6 P 1.4 D 
Barium 9.1 D 13.0 D 19.4 D • NA , •14.7 D • 27.9 D 110 39.6 D 8.1 D 75.15 D 
Beryllium • 0.66 D 2.1 L6 2.1 1.1 .U 1,1 U 2.0 1.0 D 1.0 1.94 D 
Boron 20,7 U 19.9 U .20,7 NA , NA , , NA -20.8 -U' NA , • NA - 'NA . 
Calcium :-65.7 P: 4,950 95.5 NA 84.8 P 129 P 2,560 706 P 297 P 2215.8 D 
Chromium . 3;3 30.8 22.8 NA 3.9 ' 5.2 32.4 29.7 11.5 18.25 
Chromium (VI) .0.15, 0.11 y R. . 2.3 ,,• ,0.11 , u 0.11 y . 0.11, y 0,11 'U ,' o;ii U 0.135 
Cobalt 10,4 u 10.0 y 1.7 P NA 1.5 D 10.5 y ~ 4.7. p 2.5 D 10,5 y 2.15 P 
Copper •1.7 D 2.3 , 3.1 ,P , .NA • • . , 2.1. D ; . 5,3 u 12.2 

,• 
7.5 4.8 D 7.65 P 

Iron 2,460 21200 4,440 NA 4,330 6,000 8,170 7,030 2,200 8,100 
Lead , .. 3.5 . 9.3 3.4 - .NA . 4.5 1 , , 3.8 2.04 , 14.8 25.9 30.2 
Magnesium 305 D 2,440 554 D ' NA­ 178 P 421 D . 1,090 654 D 1,200 2371.5 D 
Manganese . . 11.0 92.9 36.8 NA . ,22.7 , 20.2 547 56.5 62.3 183.1 
Mercury 0,10 U 0.11 y 0,090 U NA 0,081 U. 0,084 U • 0,11 u 0,098 U 0.08 0.10 u 
Nickel 8,3 U 1L6 11.0 NA-.- 8,7 u 2.8 P 94.4 • 13.6 13.4 34 P 
Potassium f 235 P 996 y 655 D NA,, ' 291 D 1,050 y 230 D 325 D 220 D •781-
Selenium • LO u 1,0. u .1,0 U ., NA . . ' LI " U 0.55 D • 1,1 y 0.51 D LO U Ll U 
Silver . 2,1 u 2,0 y 2,1 U NA 2.0 D 2:1 U • 2,1 y 2,2 y 1.3 P 2.05 
Sodium .44.5 103 D • 188 D •NA . 185 P 1 1,050 y 76.1 p 159 p 223 P 371.5 P 
Strontium 20,7 y 19.9 U 20,7 U ..NA NA NA 22.5 NA NA ,. NA 
Titaniuni 85:2 85.2 121 NA • NA NA 200 NA NA NA • 
Vanadium 128 435 324 •NA 10.2 B • 7:4 p -417 139 153 270.9 
Zinc • 7.7 9.2 8,7 NA 8.8 . 5.4 75 49.6 25.5 29.7 

Notes; 

mg/kg • milligrams per kilogram (dry weight) or parts per miUion (ppm). 

D - Detected below the quantitation limit and above the method detection 

J - Estimated value; detected beiow quantitation limit. 

NA - Saimple not analyzed for the listed analyte. 

ND - Not detected. ^ 

R - Rejected during data review. 

U - Compound was not detected at specified quantitation limit. 

Values in Bold indicate the compound was detected. 

limit 
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Tabic A-7 
Analytical Results for Surface Soil Samples — Southern Area 

SMC Facility 
Newfield, New Jersey , 

Sample ID: SS-22 SS-25 SS-26 SS-27 

Depth (ft.): 0-1 O-I O-I 0-1 
Date: 8/7/1995 8/10/1995 8/10/1995 8/10/1995 

Metals, total 
(mg/kg) Aluminum . 1,390 NA NA NA 

Antimony 3,0 U ' 'NA NA NA 
Arsenic 1.5 •"NA. ' • ,- . . . j ^ j ^ . . .. • NA' , 
Barium 12.3 NA . NA , NA 
Beryllium 0.13 0.24 4.3 0.35 
Boron NA NA NA . NA 
Calcium 785 NA NA NA 
Chromium 8.0 NA NA NA 
Chromiuin (VI) 0.22 U , NA NA , NA , 
Cobalt 0.34 •NA NA NA 
Copper 3.7 NA •NA NA. 
Iron 1,850 NA NA NA -
Lead 15.5 NA NA' NA 
Magnesium 87.2 NA • NA • NA • 
Manganese 69.7 NA ' NA ' NA 
Mercury 0.21 NA NA NA 
Nickel 2.2 NA • NA NA 
Potassium 130 NA NA .NA 
Selenium 0.11 u NA ' NA -. NA • 
Silver ' 0.27 U NA NA NA 
Sodiurh 65.6 , NA NA ; , ' , NA . 
Strontium NA NA NA NA^ 
Titanium NA NA NA. NA 
Vanadium 

• • ,. 
14.1 , NA , . NA . -' NA ' 

Zinc 45.8 NA , NA NA . 

Notes: ' ' •. 

mg/kg - milligrams per kilogram (dry weight) or parts.per miUion (ppm). 

D -.Detected below the quantitation limit and above the methoc! detection limit 

J - Estimated value; detected below quantitation limit. 

NA - Sample not analyzed for the listed analyte. ' 

ND - Not detected. 

R - Rejected during data review. 

U • Compound was not detected at specified quantitation limit. 

Values in Bold indicate the compound was detected. , . 
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Table A-8 
Analytical Results for Surface Soil Samples ~ Hudson Branch Wetlands 

SMC Facility , . ; , 
Newfield, New Jersey 

Sample ID: RA03-01 RA04-01 • RA05-01 . RA06-.01 ' RAl 1-01 RA12-01 RA13-01 RA14-01 RA25-01 

Sample Depth.(ft.): 0-0,5 0-0.5 • 0-0.5 0-0.5 0-0.5 0-0,5 0,-0:5 0-0,5 0-0,5 0-0,5 . 
Sample Date: 10/30/1990 10/30/1990 10/30/1990 10/30/1990 . 10/30/1990 10/30/1990 10/30/1990 10/30/1990 2/19/1991 10/30/1990 

Metals, total 

- • (mg/kg) Aluminum - • 3,760 3,920 7,260 1,500 . 2,300 '37,400 . 7,120 8,720 NA . 2,710 
Antimony 15,2 U 15.8 U 13,5 U ' 16.7 U 17,1 U 44,6 "u 23,6 U 15,4 U NA 12,7 U 
Arsenic 3.1 2;7 4.5 -1.0 D .3.1 4.0 6.2 4.2 D • NA. 1.1 D 
Barium 19.9 B 24.3 D 57.8 15.2 D 44.2 D 739 56.3 D 182 NA • 18.5 D 
Beryllium 1,3 U 1,3 U L4 1,4 U 2.1 60.1 .6.8 12.8 NA 0.46 P 
Cadmium 1,3 u 1,3 U. 11 U 1.4 u ' , ' 1,4 y • '5.3. 2;0 U , 1.6 NA • 1.1 U 
Calcium 210 D 186 P 750 D 431 p 1,400 D 7,320 3,130 3,670 NA 828 P 
Chromium 5.1 12.2 29.7 36.2 45.1 5,870 123 218 NA .8.1 
.Chromium (VI) . 0,14 y 0,14 u 0:16 U 0,15 y 0.15 •U 0.43 u 0,38 NA , ' 0,14 U on I u 
Cobalt 12.6 u 13.2 u 1.7 D 13,9 u 14,2 u 87.1 3.1 19;5 - NA ' 10.6 y 
Copper 39.5 19.7 •8.6 5.5 D • 5.5 p 887 17.6 33.6 •NA , 2.5 B 
Iron 7,290 8,010 , 10,300 1,790 • 5,750 32,300 12,000 9;050 •. NA 3,570 • 
Lead 49.2 93.0 76;4 49.4 40;8 760 319 257 

•NA' 
26.1 

Magnesium 114 B 221 D 572 B 202 P 1,720 : 4,380 2,980 3,680 NA 361 P 
Manganese 24.1 37.0 , 26.6 102 ,71.0 '., 1,680 354 • 1,110 '. NA •. 123 
Mercury 0.24 0.23 0.27 0.52 0,099 u 0.51 • 0.44 0.17 • NA. . 0.14 
Nickel 3.9 P 7.5 P . 26.9 9.0 P' .17.8 3,360 90.4 L290 NA,. 9.1 
Potassium 1,260 y . 1,320 y 516 P 1,400 y 480 D 1,040 p 845 P 257 P NA - • 1,060 y 
Selenium LI u. , 0.44 p 1.6 y L3 . 1,3. u. 1 • 4,0 , 2.0 u 0.51 P - NA , • I.I y 
Silver - ' 2.5 u 2.6 u 2,2 u 2,8 u 2,8 7,4 u :3,9 u 2,6 U • NA • 2.1 u 
Sodium 42.4 p 50.6 p 171 D 36.9 p . 184 D" , 349 D 218 D 163 D - , NA - 23.8 D 
Thallium 2,1 u 2,0 u 3,1 U . 2;5 u 2,7 u 8,0 u 4.0 u 2,5 U .NA . 21,4 y 
Titanium 106 127 159 78;1 51.5 1,480 197 197 NA . 94.4 
Vanadium 12.7 38.8 203 36.4 ,403 12,100 1,360 2,560 NA • 61.8 
Zinc 20.4 27.8 31.1 , 22.5 56.5 1,310 87.0 355 • NA • 18.8 : 

Notes: 

mg/kg - milligrams per kilogram (dry weight) or parts per million (ppm), 

D - Detccted below the quantitation limit and above Vhe method detection limit 

NA - Sample not analyzed for the listed analyte. 

U - Compound was not detected at specified'quantitation limit. 

. . Values in. Bold indicate the compound was detected. 
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Table A-8 
Analytical Results for Surface Soil Samples - Hudson Branch •Wetlands 

SMC Facility 
Newfield, New Jersey 

Sample ID: RA36-01 RA37-0I RA40-01 RA46-01 RA48-01 , SS-16 SS-17 SS-18 SS-19 • SS-20 

Sample Depth (ft.): 0-0.5 0-0.5 • 0-0.5 0-0.5 0-0,5 0-1 O-I 0-1 0-1 0-1 

Sample Date: 10/30/1990 10/30/1990 10/30/1990 10/30/1990 10/30/1990 8/7/1995 8/7/1995 8/7/1995 8/7/1995 •8/7/1995 

Metals, total 
(mg/kg) Aluminum 1,660 1,180 2,020 1,710 1,230 . . . 724. 979 1,230 3,340 . 782 (mg/kg) 

Antimony 6.2 P • 7.0 B 15.7 y . 13,7 y 13'.1 y 3.8 U 4.7 3.9 y 3.6 U 3,9 y 
Arsenic 0.74 D 0.95 D 1.7 D 2.1 D 0.93 D 0.25 U 1.3 3.7 1.35 0.70 
Barium 6.5 D 8.0 D 11.6 b 7.1 D 4.3 D 21.0 4.1 10.3 40.4 6.8 
Beryllium 0.30 D 0.36 D 0.34 p 0.34 D 1,1 U 0.43 0.16 0.51 3.105 0.67 
Cadmium 0.99 U 1.2 U 1.3 u L l U ' LI' y ' 0.44 u 0.42 U 0.44 U 0.41 0,44 y 
Calcium 107 D 111 D 219 p 43.3 D 40.6 B 981 60.6 110 1,433 ' 228 
Chromium 3.0 16.3 10.7 9.1 . 5.4 8.3 3.7 n.l . 45.75 18.8 
Chrornium (VI)" 0,10 y 0,12 -u- • 0:13 •u 0,12 U ' • 0,12 'U ' - i • '1.1 ' ' •• •5.3̂  • I.r y 1.8 J 1,4 y 
Cobalt 9,9 y 11,8 u 13,1 u 11,4 u 10.9 U 0,41 y 0,39 U 0.61 2.325 0,41 y 
Copper 1.2 D 2.8 D 3.3 D 2.5 p 2.4 P • 7.7 4.2 4.8 8.95 1.8 
Iron 2,540 1,530 2,400 3,610 1,430 773 • 2,010 2,450 5,815 669 
Lead 2.9 P 11.2 16.8 19.8 7.2 18.6 13.4 39.9 64.5 14.9 
Magnesium 190 P 146 D 193 D 135 p 117 D , 177 67.3 91.0 . 897 106 
Manganese 37.5 47.9 101 7.0 4.3 89.0 4.2 37.0 166.45 22.9 
Mercury 0,077 U 0,12 U 0.12 y 0,12 u 0.11 y ' 0,07 0.16 0.21 0.085 0.10 
Nickel 4.1 D 4.2 D 5.6 D 9,2 u 8,7 u •7.3 0,92 U 4.9 83.85 5.3 
Potassium 989 y 1,180 U 1,310 U 1,140 u 1,090 u ... 140 153 341 242 81.0 U 
Selenium 1.0 y 1.2 U. 1.2 u • 1,1 y 0.47 D 0.16 0.40 0.62 0.255 0.31 
Silver 2.0 u 2,4 u 2.6 y 2.3 u 1.5 P 0.35 y 0.43 0,36 U 0.33 U 0,36 y 
Sodium 160 B 250 D 222 D 195 B '174 P 109 598 84.1 407 158 
Thallium 2.0 y 2,4 u 2,5 y 2,3 y 2.2 U 0,28 y 0,27 U 0.37 0.26 y 0,28 y 
Titaniuin 55.2 53.6 66.2 76.7 42.5 NA NA NA NA , NA 
Vanadium 35.9 65.3 47.7 40.5 31.0 44.4 17.3 62.6 571 83.9 
Zinc 10.0 10.4 21.4 10.6 6.3 23.4 6.0 9.6 46.1 8.2 

Note's: . . •. ' . . 

.mg/kg • milligrams per kilogram (dry weight) or parts per million (ppm). 

D - Detected below the quantitation limit and above the method detection limit 

NA - Sample not analyzed for the listed analyte. ' ^ . , • > 

U.- Compound was not detected at specified quantitation limit. 

Values in Bold indicate the compound was detected.-
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Table A-8 
Analytical Results for Surface Soil Samples -H Hudson ,Branch Wetlands 

SMC Facility 
Newfield, New Jersey • 

Sample ID 
Sample Depth (ft,) 

Sample Date 

SS-21 
0-1 

8/7/1995 

SS-23 
O-I 

8/7/1995 

SS-24 
0-1 • 

8/7/1995 

SS-28 
O-I 

8/10/1995 

SD-IOOB 
0-0,5 

4/11/1996 

.SD-IOOC 
0-0,5 

4/11/1996 

SD-IOIB • 
0-0,5 

4/11/1996 

SD-IOIC 
0-0,5 

4/1I/I996 

SD-102A 
0-0,5 

4/11/1996 

SD-102B 
0-0,5 

4/11/1996 

Metals, 
(mg/kg) 

total 
Aluminum 
Antimony 
Arsenic 
Barium ; 
Beryllium 
Cadmium 
Calcium 
Chromium 
Chromium (VI) 
Cobalt 
Copper . 
Iron . 
Lead 
Malgnesium 
Manganese 
Mercury , 
Nickel 
Potassium 
Selenium 
Silver 
Sodium-
Thallium 
Titanium 
Vanadium 
Zinc 

2,760 
3,1 
2.3 

18.5 
0.13 
0.35 

1,750 
11.6 
0.23 
0.43 
8.0 

3,030 
20.4 
222 
123 

0.31 
4.0 
147 

0.16 
0.28 
61.3 
0.23 
•NA 
19.7 
30.7 

2,670 
3.4 
2.3 

12.8 
0.28 
0,39 

1,090 
8.6 

0,25 
0,39 
4.4 

5,050 
17.3 
103 

78.3 
0.38 
2.4 

76.3 
0.30 
0,31 
331 
0:25 
NA' 

22.4 
, 23.6 

.2,140 
3.3 
1.6 

14.5 
0.19 
0.37 
845 
9.5 

0,24 
1.00 
3.8 

2,380 
14.4 
83.2 
100 

0.19 
3.4 
147 

0.22 
0,30 
155 

0,24 
NA 

22.4 
22.3 

1,090 
2:8 
2.1 
4.3 

0.10 
0,30 
35.9 

7.7 
0.52 -
0.40 

1.7 
2,350 

14.3 
46.1 
6.3 

0.09 
1.9 

59.4 
0.13 
0,26 
44.5 
0.21 
NA 

• 12.7 
4.8 

NA 
' NA 
' NA­

NA. 
• NA 

NA 
NA 

1,470 
. NA 

NA 
36.3 
NA-
NA 
NA 
NA 

' NA 
60.8 
; NA 
NA 
NA 

, NA 
NA. 
NA 
679 
.NA 

D 

NA 
NA 
NA 
NA 
NA 
NA 
NA-

2,610 
NA 
NA 
64.9 
NA 
NA 
NA 
NA 
NA 
91.3 
• .NA 
NA 
NA 
NA 
NA 

• -NA 
1,030 
. NA 

NA 
NA 
•NA 
NA 
NA 
NA 
NA 
710 
NA 
NA 
11.2 
NA. 
NA 
NA 

• NA 
NA 
28.8 
NA 
NA 
NA 
NA. 
NA 
NA 
290 
NA 

D 

NA 
NA • 
NA 

. NA 
NA -
NA 
NA 

4,530 
NA 
NA 
60.9 
NA 
NA 
NA 
NA 

^ NA. 
162 
NA 
NA 
NA 

' -NA , 
NA 
NA 

1,420 
NA 

NA 
' NA 
NA 
NA. 
NA 
NA 
NA 
523 
NA 
NA 
48.0 
-NA 
NA 
NA 
NA 
•NA 
83.0 
NA 
NA 
NA 
NA 
NA 
NA 
588 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
.NA 
114 
NA 
NA 
21.8 
NA 
. NA 
NA 
NA 
NA 
26.4 
NA 
NA 
NA 
NA 

NA 
NA 
199 
NA 

Notes: -

mg/kg - milligrams per kilogram (dry weight) or parts per million (ppm).. . 

D - Detected below the quantitation limit and above the method detection limit 

NA - Sampie not analyzed for the listed analyte, .„ . • 

.- U - Compound was not detected at specified quantitation limit. 

Values in Bold indicate the compound was detected, 

Page 3 of 5 



Table A-8 
Analytical Results for Surface Soil Samples ~ Hudson Branch Wetlands 

SMC Facility 
Newfield,.Ncw Jersey 

Sample ID: SD-103 A SD-I03B SD-103C SD-104A SD-I04B SD-105A SD-105D SD-I06A SD-106C SD-107A 

Sample Depth (ft,): 0-0,5 0-0,5 0-0.5 0-0,5 0-0.5 0-0,5 0-0,5 0-0.5 0-0.5 0-0.5 
Sample Date: 4/11/1996 4/11/1996 4/11/1996 4/11/1996 4/11/1996 4/11/1996 4/11/1996 4/11/1996 4/11/1996 4/11/1996 

Metals, total 
(mg/kg) Aluminum NA NA . NA . NA NA - NA NA NA NA NA 

Antimony -NA NA NA NA •NA ' NA NA. NA NA NA 
Arsenic . NA NA NA NA .. NA' ' NA. NA NA NA NA . 
Barium .NA NA NA NA NA NA NÂ  NA NA NA 
Beryllium NA NA • NA NA NÂ - • ' NA NA NA NA NA. 
Cadmium NA. NA NA NA NA NA , NA NA NA NA 
Calcium NA NA NA NA , NA • , NA NA NA NA NA 
Chromium 766 ' 429 428 8,940 213 463 156 222 84.9 7,830 
Chromiuni (VI) NA NA NA NA • NA NA NA NA NA NA 
Cobalt NA NA NA NA. NA NA NA . NA • NA NA 
Copper 21.1 D 17.8 D 16.8 P 126 . 37.5 38.0 17.0 B 49.2 15.1 85.1 
Iron NA NA NA 'NA NA' ' NA NA NA NA •. • NA 
Lead NA • NA­ NA NA NA NA NA NA-. NA NA 
Magnesium NA NA NA - . NA . NA NA NA NA ' NA NA 
Manganese- .' N.A • NA ••• ' • •.NA NA • • NA' " ••• ': i • NA' ' ' ' ' - NA ' NA ' NA NA' . 
Mercury NA NA. NA NA NA NA NA NA NA NA 
Nickel 29.9 P 43.0 D [ 9,3 y 44.1 38.4; 61.5 38.6 P 28.9 43.8 1,100 
Potassium NA NA NA NA NA' NA NA NA NA NA 
Selenium NA NA . NA NA NA NA NA NA NA NA . 
Silver NA. NA NA NA NA . NA NA NA NA NA , 
Sodium NA NA NA NA NA NA NA NA NA NA 
Thallium NA ' ' NA NA ' NA NA ' NA NA NA NA NA-
TitaniiiiTi NA NA NA NA NA '- NA NA NA NA , NA 
Vanadium 529 386 403 171 349 665 777 473 645 2,370 
Zinc NA . NA NA NA NA NA NA NA NA NA 

Notes: 

mg/kg - milligrams per kilogram (dry weight) or parts per million (ppm). 

D • Detected below the quantitation limit and above the metiiod detection limit 

NA - Sample not analyzed for thc listed analyte. 

U • Compound was not detected at specified quantitation limit. 

Values in Bold indicate the compound was detected. 
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Table A-8 
Analytical Results for Surface Soil Samples — Hudson Branch Wetlands 

SMC Facility , • 
Newfield, New Jersey 

Sample ID: SD-107B 
Sample Depth (ft,): 0-0,5, 

Sample Date: •'4/11/1996 
Metals, total 
(mg/kg) Aluminiim NA 

Antimony ; NA 
Arsenic .' NA'-
Barium NA 
Beryllium NA-
Cadmium' , •' ' ••" 'NAi • 
Calcium . NA. 
Chî omium ; 700' , 
Chromium (VI) NA 
Cobalt NA 
Copper 45.1. 
Iron , , ' NA 
Lead NA' . 
Magnesium NA 
Manganese NA, 
Mercury NA ' 
Nickel 121 
Potassium NA 
Selenium , NA , 
Silver , " NA 
Sodiura • NA 
Thallium NA. 
Titaniui-n . •. NA 
Vanadiurn { 1.3,20 , 
Zinc NA 
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Table B-1 
Summary of Analytical Results for Surface Water Samples'-

SMC Facility 
Newfield, New Jersey 

Hudson Branch 

Analyte 
• #of 

Samples 
#of 

Detects 
Freq, of 
Detects 

- Min; of 
Detects 
(ug/L) 

Max. of 
Detects 
(ug/L) 

Location of 
Maximum 

Detect 

Min. of Non-
Detects (ug/L) 

Max, of Non-
Detects (ug/L) 

Mean 
Concentration 

(ug/L) , 

Mean UCL 
(ug/L) 

UCL Rationale 

Metals,total 
Aluminum 5 • 5 100,0% 169 2310 SW-25 — ~ 949 2310 Max, of Detects 
Arsenic 5 . 2 40,0% 2.8 3,2 SW-8 1,8' 1,8 2,28 3,2 Max, of Detects 
Barium 5 5 100,0% , 34 119 - S,W-27 , -- .. . > 63,5 , 119 Max. of Detects 
Beryllium '5. 3 60,0% 1 2.6 SW-25 • 0,7 0,7 1,20 2,6 Max, of Detects 
Calcium 5 5 100,0% 3650 5220 SW-27 - 4587 , 5220 . Max, of Detects 
Chromium 5 5 100,0% 19,6 101 , SW-8 —, ~ • , 48,3 101 Max, of Detects • 
Cobalt • 5 3 60.0% 3,9 10.1 SW-25 2,9 2,9 5,44 lO.l Max, of Detects 
Copper 5 •5 100.0% 6 23.2 SW-8 •. , ' ~ ~ : , 11.8 , 23.2 Max, of Detects • , 
Iron 5 5 100.0% 150 3080 SW-25 

• 
~ • • 1037 3080 Max, of Detects 

Lead 5 3 60,0% 2,7 3.4 SW-27 0,7 0,7 2,08 3,4 Max, of Detects 
Magnesium 5 5 100.0% 2620 8670 SW-25 — ~ 48II 8670 Max, of Detects 
Manganese 5 5 100,0% 9,4 194 SW-27 -- - 73:8 194 Max, of Detects 
Nickel 5 4 80,0% 8.1 19,2. SW-25 •6.8 6.8 10.8 19,2 Max. of Detects 
Potassium 5 • 5 . 100,0% 4890 21850 SW-II 

- • , • --
,- • - 14020.. 21850 Max, of.Detects . 

Selenium 5 2 40.0% 1,7. 4.4 SW-8 1.2 •• 1,5 2,00 4.4 Max. of Detects 
Sodium 5 . 5 100,0% 15000 205500 SW-II 

•' -•.,' • 
'. ' ~ 118420 • 205500 Max, of Detects 

Vanadium .5 • : - 5 100,0% 33,45 413 . SW-25 — 183. 413 • Max, of Detects 
Zinc 5 - 5 100,0% 24,6 287 SW-8 -

"• 
93,7 287 . Max. of Detects 

General Chemistry 
1 Hardness 4 4 . 100,0% 21600 29400 SW-27 " 24250 29400 Max. of Detects 

Notes: 

ug/L - micrograms per liter. 

UCL - Upper confidence limit. 
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Table B-2 
Summary of Analytical Results for SuiTaee Water Samples • 

SMC Facility 
Newfield, New Jersey ' ' 

Reference Area 

Analyte 
#of 

Samples 
-#of 
Detects -

. Freq, of 
Detects 

Min, of 
Detects 
(ug/L) 

Max. of 
Detects 
(ug/L) 

Location of 
Maximum 

Detect 

Min, of Non-
Detects (ug/L) 

Max, of Non-
Detects (ug/L) 

Mean ; 
Concentration 

(ug/L) 

Mean UCL 
(ug/L) 

UCL Rationale 

Metals, total 
Aluminum 2 . •, 2 100.0% 127 163 SW-30 : " - 145 163 Max, qf Detects 
Barium 2 2 100.0% 162 174 SW-30 — 

— - • 
168 174 Max, of Detects 

Calcium 2 2 100.0% 8330 8960 .: SW-30 - 8645 8960 Max, of Detects 
Cobalt • 2 2 100,0%. 6.3 7,9 SW-31 

• - - •, , 
' 7.10 . .7.9- , Max. of Detects 

Copper 2 2 " 100.0% . 2.7 , 3.3 'SW-31 " 3.00 3.3 Max. of Detects 
Iron 2 • 2 100.0% . 259 • 301 SW-30 . 

•' 
,280 301 . Max. pf Detects 

Lead 2 2 100,0% 0,9. 0,9 SW-30 - 0,90 0,9 . Max, of Detects 
Magnesium 2 ' 2 100.0% 4160 . 4440 SW-30 -

— • , 
., 4300 4440 Max. of Detects 

Manganese • • . 2 • 2 100,0.% • 180 271 • , SW-31 - - ~ ' 226. '• 271 Max, of Detects 
- Nickel 2 1 50,0% 10,5 10.5 SW-31 6,9 6,9 8,70 10,5 . Max, of Detects 

Potassium 2 2 100.0% 2600 • 3080 SW-30 " ' • 2840 3080 Max, of Detects 
Sodium 2 2 100:0% 5970 : 6390 SW-30 — — 6180 6390 Max, of Detects 
Zinc 2 .2 100,0% • 77.6 85.9 SW-31 . 

•--•,• ' 
• 81.8 85,9 - Max: of Detects 

General Chemistry 
iHaidness 2 2 100.0% 37400 38300 " SW-30 • — — 37850 38300 Max, of Detects 

.Notes: 

ug/L - micrograms per liter. 

UCL - Upper confidence limit. 
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Table B-3 

Surrimary of Analyfical Results for Sediment Samples -
SMC Facility 

Newfield, New Jersey 

Hudson Branch 

#of 
Samples 

#of 
Detects 

Freq. of 
Detects 

Min, of Max, of Location of Min. of Non- Max, of Nori- Mean 
Mean UCL 

(mg/kg) 
Analyte 

#of 
Samples 

#of 
Detects 

Freq. of 
Detects 

Detects 
(mg/kg) 

Detects 
(mg/kg) 

Maximum 
Detect 

. Detects 
Ong/kg) 

Detects 
(mg/kg) • 

Concentration 
• Ong/kg) 

Mean UCL 
(mg/kg) 

, ' UCL Rationale 

VOCs 
1,2-Dichloroethene (Total). 5 2 • 40.0% 0:002 0,005 SD4-0I -0:012. 0,07 0,021 0.005 . Max, of Detects 
2-Butanone 5 5 100.0% 0,055 0,13 SD2-01 - - 0,082 0.130 Max, of Detects 
Acetone • 5 5 . 100.0% 0,22, . 0.43 SD2-01 ,- — 0,309 ,0,430 . Max. of Detects 
Carbon Disulflde 5 1 20,0% 0,004 0.004 SD5-01 0,008 0,07 0,021. • 0,004 Max. of Detects 
Methylene Chloride 5 . • 5 100:0% 0,0925 0.87 SD2-0I - . - - 0,258 0̂ 870 Max. of Detects 
Trichloroethene . ' 5 ' 1 20',0% 0,007 0.007 . Sb5-0I 0,008 ' . '0,07 ' 0,022 ' 0,007 Max. of Detects 

SVOCs 
Benzo(b)fluoranthene 2 1 50,0% 0,11 0,11 S.D4-01 0,98 • 0,98 0,545 0,110 Max, of Detects 
Benzoic acid 2 2 100,0% 1 3,2 SD4-01 - - 2,10 3,20 • Max, of Detects 
bis(2-ethylhexyl)phtha!ate 2 2 100,0% 0,27̂  0,58 • SDl-01 - ~ 0,425 0,580 Max, of Detects 
Butyl benzyl phthalate 2 1 50.0% • 0,14 0,14 • SDl-01 0,9 •. 0,9 0,520 0,140 Max, of Detects 
Chrysene 2 1 50.0% 0,14 o;i4 SD4-01 0,98 0,98 0,560 0.140 Max, of Detects 
Di-n-butyl phthalate 2 2 . 100.0% 0,49 0,58 SD4-0I "- • 0.535 , 0.580 Max, of Detects 
Fluoranthene 2 2 100.0% 0,12, 0,21 Sp4-0I --

•'•'-. 
0.165 - 0.210 . Max, of Detects 

Pentachlorophenol . 2 1 50.0% 0,33 0,33 , . SDI-OI 4,5 '4,5 2.41 0.330 . Max, of Detects 
Phenanthrene 2 1 50,0%- 0,1 L 0,11 SD4.01 , 0,98 0,98 0.545 0.110 Max, of Detects 
Phenol 2 2 . 100,0% 0,1 0,52 - . SD4-01 — , , 1 " 0.310 0.520 Max. of Detects 
Pyrene 2 - 1 50,0% 0,13 0,13 SD4-01 • 0,98 • • 0,98 ' 0.555- 0.130 Max: of Detects 

PCBs 
Aroclor-1248 6 1 16,7% \i3 •1,3 SD15-0I 0,059 , , •0,23 0.355 . 1.300 Max. of Detects. 
Aroclor-1254. 5 • 3 60,0% 0,095 0,25 . SD 11-01 0,059 ' 0,14 • 0.141 .• 0.250 Max. of Detects 
Aroclor-1260 5 . 1 20,0% 0,59 , 0,59 SD'15-01 . 0.059 0,42 0,320 0,590 Max, of Detects, 

Pesticides 
4,4'-DDD 6 . 3 - 50,0% , •. 0.0053 0,074 SD2I-01 0.0059 0',046. 0,029 0,074 Max, of Detects 
4,4'-DDE 6 • 3 50;0% 0.011 0,'046 SD21-01 0.0059 0,046 0,025 0,046 Max, of Detects 
4,4'-DpT 6 3 •50,0% 0.028 0,051 SD21-01 0.0059 • 0,046 , 0,031 0,051 Max, of Detects 

Metals, total 
Aluminum 35 35 100,0% 276 32700 SD-19 " 13538 . 16217 95% Student's-t UCL 
Antimony 35' 28 80.6% 6.6 270 •• • SD2-0I.. 3,1' 10,4 57,0 75,) 4 95% KM (BCA) UCL 
Arsenic 45 45 100.0% 0.36 -77:6 SD-19 - 13,2 17,39 95%. Approximate Gamma UCL 
Barium 35 35 100.0% 14.2 688 SD-19 - --- 262,4 309 95% Student's-t UCL 
Beryllium 35 _ 35 100.0% 0.18 22,8 SD2-01 . : 1 - - 7,13 • 9,81 95% Approximatê Gamma UCL 
Cadmium .45 ' 12 26.7% .0.59 3,9 SDll-02 0,33 .9,5 1,61 , 1,29 . ' 95% KM (t) UCL 
Calciuin 35- 35 100.0% 169 . 5110. •SD-19 

~ ,•.. 
•'-- 2497 2857 95% Student's-t UCL 

Chromium 50 50 100.0% 72.4 15700 SD2-01 ~ - . 3545 "4634 95%i Approximate Gamma UCL 
Cobalt 35 . 35 100,0% , 0,8 . 67,3 SD-19 -

• -
19,9 26:02 95%i Approximate Gamma UCL 

Copper 50 50 100,0% 1,8 611 SDll-02 ... • ~ 130,7 172,8. 95% Approximate Gamma UCL 
Iron 45 45 100,0% 448 43500 SD-19 ~ 15797 20090 95°/o Approximate Gamma UCL 
Lead 45 45 100,0% , 4,2 436,5 SDIO-01 - ~ 135.4̂  175.4 95% Approximate Gamma UCL 
Magnesium 35 35 100,0% 437 2440 SD-10 . ~ 1180 1375 • 95% Student's-t UCL 
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.Table B-3 
Summary of Analyfical Results for Sediment Samples ~ Hudson Branch 

SMC FaciUty 
' - Newfield, New Jersey • ' ' ' 

Analyte 
#of 

Samptes 
#of 

Detects 
Freq, of 
Detects 

Min, of 
Detects 
(mg/kg) 

Max, of 
Detects 
(mg/kg) 

Location of 
Maximum 

Detect 

Min. of Non-
Detects 
(mg/kg) 

Max.'bf Non-
Detects 
(mg/kg) 

Mean-
Concentration 

(mg/kg) 

Mean UCL 
(mg/kg) 

UCL Rationale 

Manganese 45 45 100,0% 16:6 1210 SD-19 -. • '-- 390.6 486,7 95% Approximate Gamma UCL 
Mercury • 45 38 84,4% 0,13- 8,3 SD 18-01 0.06 .. 0.26 0.942 1,35 95% KM (BCA) UCL 
Nickel 50 •50 100.0% 1,9 1090 SD 15-01. .-- - 215.3 . 287,5 95%! Approximate Gamma UCL 
Potassium 35 28 80.0% 70,1 1960 • SD-9A 65.6 2170 711.0 783,2 95% KM (BCA) UCL 
Selenium 35 25 71.4% 0,29 • 7,2 SDll-02 0.14 5.2 1,74. 2,09 95% KM (Percentile Bootstrap) UCL 
Silver 35 1 2.9% 3,9 - 3',9 . SD-19 0.29 9.5 1,77 3,90 Max. of Detects 
Sodium 35 35 100:0% 89,1 3370 SD12-01 - - 1300 1686 95% Approximate Gamma UCL 
Thallium 34 1 2.9% 1,1 1,1 SD-10 , 0,23 10.3 1,27 , 1.16 , , Max, of Detects 
•Vanadium 40 , 40 ' 100.0% 15,2 . 4870 SD-19 - '. 1438 1983 95%) Approximate Gamma UCL 
Zinc 45 • 45 100.0% 5,9 767 SD-19 

. • -
. - - 227,6 296,1 95% Approximate Gamma UCL 

Total Organic Carbon 
iTotal Organic Carbon 40 .40 . 100,0% 3530 400000 ' SD25-01 . 100079 124834 95% Approximate Gamma UCL 

Notes: 

mg/kg - milligrams per kilogram (dry weight) or parts per million (ppm). 

Values in Bold indicate the compound was detected. 

•VOCs - Volatile Organic Compounds. 

SVOCs - Semivolatile Organic Compounds. 

PCBs - Polychlorinated Biphenyls. 

UCL - Upper concentration limit. 
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Table B-4 
Summary of Analytical Results for Sediment Samples -

SMC Facilify 
Newfield, New Jersey . 

Reference Area 

Analyte 
• #of 
Samples 

#of 
Detects 

Freq. of 
Detects 

Min, of 
Detects 
(mg/kg) 

Max. of 
Detects 
(mg/kg) 

Location of 
Maximum 

Detect 

Min. of Non-
Detects 
(mg/kg) 

Max, of Non-
Detects 
(mg/kg) 

Mean 
Concentration 

(nig/kg) 

Mean •UCL 
(mg/kg) 

UCL Rationale 

Metals, total 
Aluminum 5 5 .- 100.0% 1070 4320 ' SD30-01 - 3474 4320 Max.. of Detects 
Arsenic 7 4 57.1% 1.2 2.7 SD-30 0.27 10 3.95 2,7 Max. of Detects 
Barium 5 - 5 100.0% 25,3 236 SD30-01 — - • 116 • 236 Max. of Detects 
Beryllium '5 4 - 8o:o% 0.18 •1.6 . SD30-0I ,0.66 ,. 0.66 ' 0.84 1.6 , Max. of Detects 
Cadmium 7 - 1 14.3% • 2.1 - 2,1 SD30-01 0.38 2,6 1:54 2.1 Max. of Detects ' 
Calcium 5 5 100.0% 245 3090 SD30-0r - • 1399 3090 Max. of Detects 
Chromium 7 7 100.0% , 1,6 •38.3., SD-35-0309-A . " - ' i .. -- 10.3 • , 38,3, Max, of Detects 
Cobalt 5 5 100.0% 3,8 31,7 . SD30-01 - ~- 15.7 31,7 Max, of Detects 
Copper 7 6 • 85.7% 1.3 . 28.3 SD-35-03O9-A . •• 13 ; 13 , 9.57 , 28.3, Max, of Detects 
Iron 7 7 100.0% 590 15000 SD-35-0309-A - •' ~ 5139 15000 Max, of Detects 
Lead 7 7 100.0% 4 91.9 . SD-35-O3O9-A ~ , -7 •' : 40,6 91,9 Max. of Detects , 
Magnesium ... '5' 5 iod.0% 93,6 705 . SD30-01 - . 3'81 705 Max, of Detects 
Manganese 7 7 100.0% 35,4 406 SD-30-0309-A - - 177 406 Max. bf Detects 
Mercury 7 6 85;7% 0,07 1.5 SD-35-0309-A 0,06. ' 0,06 0.82 1.5 . Max. of Detects 
Nickel . 7 5 71.4% 2.4 • 22,3 SD-35-0309-A ,6,5 , 21 : , ,12,0 22.3 Max. of Detects 
Potassium •5 •2 . 40.0% 201 385 . SD30-01 . 84,4 374 ,254 . 385 Max. of Detects 
Selenium 5 3 60.0% 0,27 1,6 . SD-3S 0,18 0.68 0,74 ' 1.6 Max, of Detects 
Sodium .5 5. iop.0% 56,8 192 SD30-01 - . 127 192 Max. of Detects 
Vanadium 5 5 100:0% 1,4 10,9 SD30-01 -. , - . 6,86 10.9 Max, of Detects . 
Zinc 7 7 100.0% 8,7 87,6 SD-35-0309-A . . . 1 43,6 87,6 . Max. of Detects 

Total Organic Carbon 
iTotal Organic Carbon 7 7 100.0% 3710 248000 SD-35-0309-A 

• •-
137584 248000 Max. of Detects 

Notes: 

UCL - Upper concentration limit, 

mg/kg - milligrams per kilogram (dry weight) or parts per million (ppm). 
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Table B-5 
Summary of Analytical Results for Surface Soil Samples - Foriner Lagoon Area 

SMC Facility . ,' • . 
Newfield, New .lersey 

.# of # of Freq.of 
Min, of Max. of Location of Min, of Non- Max. of Non- Mean ' 

Mean UCL 
-

Analyte • 
.# of # of Freq.of 

Detects Detects Maximum Detects , Detects Concentration 
Mean UCL 

UCL Rationale • Analyte • 
Samples Detects Detects (mg/kg) (mg/kg) Detect , (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

' ' • 
Metals, total 
(mg/kg) Aluminum 9 . 9 '100.0% 2440 8610 SB55-01 - ' . - 4597 5676 95% Shident's-t UCL 

Antimony ,9 1 11.1% 6.S'. 6.5 . SB82-01 4,5 • 13,1 5.73 6.50 Max. of Detects • 
Arsenic 9 8 88.9% 0.42 2.1 RA17-01 2:1 • • 2.1 , • l . - l l 1.45 95% KM (t) UCL 
Barium, 9 . 9 100.0% 8.6 36.2 -SB55-01 . -' - 20.6 . 26.2 95% Student's-t UCL '. 
Beryllium.. . 9 9 100.0% 0.3 3.5 SB55-01' 

-•- • - -
. ' 1.05 • 2.99 . 95% Chebyshev (Mean, Sd) UCL 

Calcium • 9 9 100.0% . 84.3 1890 SB55-01 ' — ' -575 1308 95% Approximate Gamma UCL 
Chromium . 9 9 100,0% 0.89: 51.4 RA22-0! - . - 245 36.4 95% Student's-t UCL 
Chroniium (VI) 9 3 33,3% 0.12 0.-3 RA22-01 C I L 0.11 0.12 . - 0.30 Max. of Detects 
Cobalt 9 • 7 77.8% 1.3 8,2 -SB55-01 

' SB55-01 
, 10,7 10,8 3.48 4.40 . . 95% KM (BCA) UCL 

Copper • 9 . 9. 100.0% 1.4 • - 9L3 
-SB55-01 

' SB55-01 . , ... . 13.8 •. 56.2 95% Chebyshev (Mean, Sd) UCL • 
iron 9 9 ioo:o% .2780 ' 23200 SB55-01 ' - , ' 

, • ... ' 
• ,' 9183 ' 13014 '95% Student's-t UCL 

Lead 9 9 100.0% 4,3 14.7 SB83-01 .- 9.92 12,1 : 95% Student's-t UCL 
Magnesium 9 9 - 100.0% 155 1460̂  SB55-01 

• -'-
• 483 861 95°/o Approximate Gamma UCL^ 

Manganese 9 9 •100.0% 21,7' 408 RA22-bl 1.: .' -- 140 283 95% Approximate Gamma UCL 
Nickel 9 9 100,0% ,3,7 179 SB55-01 '. - . . - 35.4 ." 179 Max. of Detects 
Potassium 9 5 55,6%. 180; .405 , SB6I-61 185'- , ' '- 1020 •343 361 ' ' 95% KM (t) UCL 
Selenium 9 1 • ' 11,1% ' 0,42' 0.42 SB64-01 0,42 1.1 0̂.47 • 0.42 Max. of Detects 
Sodiuin 9 ' 7 • 77,8% ' 34,8 434 - RA22-bl ' lOlO ' 1620 ' 228 250 95% KM (t) UCL 
Titanium 2 2- 100,0% •57,8- 128 RA22-01, , - . - 92.9 128. Max. of Detects 
Vanadium 9 9 100,0% 29,4 671 . SB55-01 

•" ' 
187.2 671 Max. of Detects 

Zinc 9 9 100,0% - 3,8 . 48.9 SB55-0I ... - ' . 19.5 • 27:6 95% Student's-t UCL 

Notes: 

mg/kg - milligrams per kilogram (dry weight) or parts per million (pptn). 

.UCL - Upper Confidence Limit. 
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Table B-6. 
Summary of Analyfical Results for Surface Soil Samples — Eastern Storage Areas 

SMC Facility 
Newfield, New Jersey 

Analyte 
. . # of 
Samples 

• #.of 
Detects 

Freq.' of 
Detects 

Min. of 
Detects 
(mg/kg) 

Max, of 
Detects 
(mg/kg) 

Location of 
Maximum 

Detect 

Min. of Non-
Detects 
(mg/kg) 

Max. of Non-
' Detects 
(mg/kg) 

Mean 
Concentration 

(mg/kg) 

•Mean UCL 
(mg/kg) 

UCL Rationale 

SVOCs 
bis(2-ethylhexyl)phthalate 1 1 . ' 100.0% 0.085 0,085 RA34-01 ~ 0,085 0.085 Max. of Detects 
Di-n-butyl phthalate 1 1 100,0% 0.21 0,21 RA34-01 . 7 - , ~ 0,21 0.21 Max. of Detects 

PGBs 

'• 
Aroclor-1248 g , 1 12,5% 1,9 1,9 RA34-0r ' 0:035 . 0.036 , 0,41 , , 1,90. 
Aroclor-1.254 8 4 50:0% 0,016 1,5 RA34-0I 0.035 '0.036 0,26 1,50 Max. of Detects 

Aroclor-1260 7 1 14,3°/o 0:022 0,022 SB20-01 0,035 , . . 2 0.43 : , 0,02 Max, of Detects 

Metals, total 
Aluminum ' 24, . 24 100,0% 952 104000 SB28-0I - 18997 44417 95% Chebyshev (Mean, Sd) UCL 

Antimony . 24 3 12,5% 5,45 13,8 RA32-01 3,9 . 14 10,9 13,8 Max, of Detects 

Arsenic 24 23 95,8% 0,61 4,7 S 820-01 . . 2 2 1,87 2,81 •95% K M (Chebyshev) UCL-

Barium 24 23 95,8% 9,3 683 RA50-0I 40,5 40.5 136 303 95% KM (Chebyshev) UCL 

Beryllium 25 23 . 92,0% 0,28 35,5 RA49-01 1 1 7.04 , 15.24 95% KM (Chebyshev) UCL 

Boron 17 5 29,4% 59,5 208 RA50-OI 20,2., 37.9 56.0 208 Max, of Detects 

Cadmium .. 24 "':3 . 12,5% 0,91 2,8 RA29-0I. 0,61 1.2 1,06 2,80 Max, of Detects 

Calcium 24 23 95,8%": 58,3 115000 SB28-01 ' 1010 • IOIO 20091 51451 • 95% KM (Chebyshev) UCL 

Chromium 25 25 100,0% 2,4 IlOO SB32-01, - 194 305 95°/o Approximate Gamma UCL 

Chromium (VI) 24 11 ^ 45,8% 0,14 2,7 • RA32-01 0,1, •- 0.12 .0,43 • • • 0,68 . ' 5 % K M (t) UCL 

Cobalt • 24 19 79,2% . 1,185 19 RA28-01 ' 0,91 • tb;7 6,56 7,20 95% KM (Percentile Bootstrap) UCL 

Copper 24 24 100,0% • 1,5 342 . SB20-01 . - .. 30,1 91,4 95% Chebyshev:(Mean, Sd) UCL 

Iron , 24 24 100,0% 1610 27100 RA28-0I .. 8862 11657 . • 95%i Approximate Gamma UCL 

Lead .- -24. 24 100,0% 3,'62 331 •. SB32-01 ' " ' ..' ' 51.0 77,4 95% Approximate Gamma UCL 

Magnesium 24 23 95,8% 107 50500 . RA32-01 1010 : 1010 11144 45337 99% K M (Chebyshev) UCL 

Manganese 24 24 100,0% 6,3 - 3150 , SB2I-0I 

•• • ' •-. • 
629 • . • ,• 1024 95% Approximate Gamma UCL ' 

Mercury 24 1 4:2% 0,09 0.09 . SB23-0r • :0.06 o:i 1 - 0.093 0,090 Max, of Detects 

Nickel, . 24'._ 23 . 95,8% 2 1110 RA28-01 . 8.1 . 8.1 ' • 218 • 460 95% K M (Chebyshev) UCL^ 

Niobium 17 .3 17,6% 46.35 69.7 RA42-0I 32.9 46.7 43.3 • 69,7 . Max, of Detects -

Potassium 24 14 58,3% 169 1110 RA32-01 155 , 1080 638 477 95% K M (t) UCL 

Selenium 24 2 8,3% 0.42 0.42 RA5I-0I 0,42 ' ,11.7 2.41 . 0.42 • Max, of Detects 

Silver- 24 , 1 4.2% 2.3 . 2,3, SB33-0I 0,78 , 2.3 . 2.04 2,30 Max, of Detects 

Sodium : • 24 23 . 95.8% 59.6 • 1520 RA34-01 ipio •, ' 1010 . 394 . 662 95% K M (Chebyshev) UCL 

Strontium - .17 .4 23.5% , -110 171. RA34-01 20,2 . , 228 58.8 . 171, Max, of Detects 

Titanium 17 17 100.0% . 52.2 : 941 RA28-01 -

• ~ 
221 313 • . 95%H-UCL 

Vanadium 24 24 • 100.0% 14.1 4875 RA49-0I - 1241 . 2102 95%i Approximate Gamma UCL 
Zinc 24 24 100.0% 6 335 RA56-0t 86.8 130 95%> Approximate Gamma UCL 

Zirconium 1 1 100.0% • 101 101 RA34.01 • ~ 

- • 
101 101 Max, of Detects 

Cyanide, Total 22 2 9.1% 0.52 0.58 RA49-0I • 1 1,1 1.03 0.58 • Max, of Detects • 
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Table B-6 
Summary of Analytical ResuUs for Surface Soil Samples - Eastern Storage Areas 

SMC Facility 
Newfield, New Jersey 

Analyte 
#of 

Samples 
#of 

Detects 
Freq, of 
Detects 

Min, of 
Detects 
(mg/kg) 

Max, pf 
Detects 
(mg/kg) 

Location of 
Maximum 

Detect 

Min, of Non-
Detects 
(mg/kg) 

Max. of Non-
Detects 
(mg/kg) 

Mean 
Concentration 

(mg/kg) 

Mean UCL 
(mg/kg) 

UCL Rationale 

Notes: 
mg/R-g - milligrams per kilogram (dry wciglil) or parts per million (ppm). 
UCL - Upper Confidence Limit. 
SVOCs - Semivolatile Organic Compounds. 
PCBs - Polychlorinated Biphenyls. 
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Table B-7 
Summary of Analytical Results for Surface Soil Samples • 

SMC Facility 
Newfield, Nevv Jersey 

Southern Area 

Analyte 
#of 

Samples 
#of . 

Detects 
Freq, of 
Detects 

Min, of 
Detects 
(mg/kg) 

Max. of 
Detects 
(mg/kg) 

Location of 
Maximum 

Detect 

Min. of Non-
Detects 
(mg/kg) 

Max. of Non-
Detects 
(mg/kg) 

Mean 
Concentration 

(mg/kg) 

Mean UCL 
(mg/kg) 

UCL Rationale 

Metals, total .. , / • 
Aluminum • 30 30 100,0% 1060 9000 SB 13-01 - -- • 3657 4341 . 95% Approximate Gamma UCL 
Antimony • 3 0 4 13.3%' 5,9 7.3 RA39-01 3 13,1 , 6,05 7.30 Max. of Detects 
Arsenic 30 29 ,96.7% .0.68, , , .6.1. RA35-01, , . 2 . . 2.1 , , .1,82,, . . 2.83., . . , 95% KM (Chebyshev) UCL . , 
Barium 30 • ,30 ioo.0% ' 5,6 110 • - ..SB13-0t -- 21,1 38.9 95% Chebyshev.(Mean, Sd) UCL 
Beryllium 34 • -26 76.5% 0"l3 8,9 RA23-01 0.99 . 1.1 , 1,14 2,88 . 97.5% KM (Chebyshev) UCL . 
Boron 24 1 4.2% • 20,7 • 20.7 SB09-01 : 16.2 .' 22,4 10.6 • 20.7- Max. of Detects 
Calcium 30 30 . 100.0% 31,8 8650 RA23-01 " " 900 . 2046 95% H-UCL 
Chromium 30 '30^ 100.0% 2,1 102 RA23-01 ~ 

- • •-
16.3 • 24.7 95% H-UCL 

Chromiuin (VI) 31 6 19.4% 0,135 2.3 -SB-9-1 •. 0.1 ,0.22 • 0.18 2:30 . Max. of Detects 
Cobalt 30 12 • 40.0% 0,34 47 SB 13-01 8.3 ,11,.2 3.99 • •2:85 95% KM (t) UCL 
Copper ' 30 29 96.7% 1,3 17.2. RAO 1-01- 5.3 ' 53 4.53 5.67 95% KM (BCA) UCL 
Iron .30 , 30 100.0% 1850 - 13900 RAl.8-01 - - • 4740 5668 95% Approximate Gamnia UCL • 
Lead 30 30 100:0% 2,04 98.9 RA23-01 ... - 19.4 28.7 95% H-UCL 
Magnesium 30 30 . 100.0% 87,2 14900 RA23-01 ~ - 1022 3173 95% Chebyshev (Mean, Sd) UCL 
Manganese 30 30 100,0% 5,3 .547 SBl'3-01 .' ~ . 81.3 115 95%i Approximate Gamma UCL 
Mercury 30 ,10 33,3% 0,08' 0,52 RA02-01 • 0.06 • ' 0.11 • 0.12 . ' 0.18 95% KM (t) UCL ' 
Nickel 30. 21 70,0% 2,2 189 •RA23-01 7.9 8.8 17.6 .• 60.3 . 97.5% KM (Chebyshev) UCL 
Potassium 30 , 16 53,3% 130 781 , SB 18-01 982 1120 410. 386 95% KM (t) UCL 
Selenium 30 4 13,3% 0,51 • 0,55 SBU-01 0.11 •. 2.2 0.51 0.55 Max. of Detects 
Silver 30 7 23,3% 1,3 , 2,2 RA26-01 0.27 2.2 1:15 2.20 • Max. of Detects 
Sodium 30 . 29 . 96,7% 23,6 371,5 SB 18-01 1050 1050 141 198 95% KM (Chebyshev) UCL 
Strontium . 24 , 2 83°/o : 21 - 22,5 SB13-01 16.2 -. • 29.4 11.3 • • 22.5 Max. of Detects 
Titaniuni 24 24 ioo:o% 51,9 ' 200 - SB 13-01 

•..,' • .. ' • 
• .• 93.8 • 107 95% Approximate Gamma UCL 

Vanadium 30 30 100,0% 54- 1810 RA23-01 .- 7-, 165 .398 •95% H-UCL ' 
Zinc 30 30 100,0% " 5,4 476 RA35-01 ~ ' • " • 39.5 • L 108 95% Chebyshev (Mean, Sd) UCL 

Notes: 

mg/kg - miUigrams per kilogram (dry weight) or parts per million (ppm). 

UCL - Upper Confidence Limit 
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Table Br8 
Summary of Analytical Results for Surface Soil Samples ~ Hudson Branch Wetlands 

SMC Facility 
Newfield, New Jersey 

Analyte 
#of 

Samples 
:#of 

Detects 
Freq, of 
Detects 

Min: of 
Detects 
(mg/kg) 

Max. of 
Detects 
(mg/kg) 

Location of 
Maximum 

Detect 

Min. of Non; 
Detects 
(mg/kg) • 

Max. of Non-
Detects 
(mg/kg) 

Mean' 
Concentration 

(mg/kg) 

Mean UCL 
(mg/kg) 

UCL Rationale 

Metals, total 
Aluminum 23 23 -100.0% 724 37400 RA12-01 . - - . 4270 11124 95% Chebyshev (Mean, Sd) UCL 
Antimony. 23 3 - 13,0% • 4.7 7 RA37-01 2.8̂  • ' ,44.6 . 11.4 . 7.00 Max, of Detects 
Arsenic 23 22 95,7%' 0.7 , 6,2 . RA13-01 0.25 ' 0.25 2,26 • 2,78 •95% KM (BCA) UCL 
Barium 23 23 . • 100,0% • 4.1 739 RAI2-01. 

-- • 
- 57,7 197 , 95% Chebyshev (Mean, Sd) UCL 

Beryllium 23. 19 . 82.6% 0,1 • 60,1 ' RAI2-01 1.1 14 4.16 30,2 99% KM (Chebyshev) UCL . 
Cadmium - . 23 3 13.0% 041 , ,5,3 RAI2-01 , 0 , 3 , , ' 2 1.12 5,30 Max: of Detects 
Calcium 23 23 100.0% 35.9. 7320 RA12-01 ." 

•-•. 
1086 1837 95%i Approxiniate Gamma UCL 

Chromium 40, 40 100.0% 3 8940 SD-lb4A 

.. • 
, • ... 918 3004 . 97,5% Chebyshev (Mean. Sd) UCL 

Chromiuin (VI) .23 4 17,4% 0.38 5.3 SS-17 0 , 1 . l.,4 0.62 5.30 Max. of Detects 
Cobalt 23 ' ' l b 43:5% 0.39' ' ' 87.1' RA12-bl ' 0.39' •-:" i'4.2' ' ' 10.4 30.0 ' 97:5% KM (Chebyshev) UCL * 
Copper 40 • 40 100,0% 1.2 887 RA12-01 .. •44.7 68.2 95% H-UCL • 
Iron 23 23 100,0% 669 ; 32300 RAI 2-01 .., ,' . .- 5482 . 7789^ 95% Approximate Gamma UCL • 
Lead ,23 23 100,0% . . 2.9 760 RAI 2-01 ~ - 84.6 . • 236 95% Chebyshev (Mean, Sd) UCL 
Magnesium 23 23 100.0% 46.1 4380 RA 12-01 - - 731 1859 95% Chebyshev (Mean, Sd) UCL 
Manganese 23 23 100.0% 4.2 - .1680 RAI 2-01 - 189' 550, 95% Chebyshev (Mean, Sd) UCL 
Mercury 23 17 73.9% 0.07 0.52 RA06-01 • 0.077 0,12 - b.21 0.25 95% KM (t) UCL 
Nickel 40 36 90.0% 1.9 3360 RA 12-01 0.92 9,3 174 746 . 97.5% KM (Chebyshev) UCL 
Potassium 23 12 52.2% 76.3 1040 RAI 2-01 59.4 1400 664 455 95% KM (t) UCL 
Selenium 23 11 . 47,8% 0.16 . 0.62, . SS-18 0.13 4 0.91 . 0.41 95% KM (t) UCL ' 
Silver 23 , 2 8,7% 0.43 1:5. RA48-01. 0.26 7,4 1.86 • 1.50 •, Max. of Detects 
Sodium 23 23 , 100,0% .23.8 , 598 . SS-17 - , - 182 • 244 95% Approximate Gainma UCL 
Thallium . 23 1 • 43%.' 0.37 0.37 SS-18 0.21. • 21,4 : • 2.70 • 0,37 Max. of Detects • • 
Titanium 14 14 . 100.0% 42.5 1480 RAI 2-01 - - 199 633 95% Chebyshev (Mean, Sd) UCL : 
Vanadium 40 40 100.0% 12.7 - 12100 RA12-01 " - 754 2089 . . 95% Chebyshev (Mean,; Sd) UCL 
Zinc 23 23 .100.0% , 4.8 . 1310 RAI 2-01 ~ ' " 940 344 95% Chebyshev (Mean; Sd) UCL, 

pH 
(s.u.) pH 1 1 100.0% 4 4 SS-28 4.00 . 4,00 Max. of Detects 

Notes: ' 

mg/kg - milligrams per kilogram (dry weight) or parts per million (ppm). 

s.u. - Standard units. 

UCL - Upper Confidence Limit 
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APPENDIX C 
BERA SCOPE OF WORK 

L2011-224 - . SLERA 



Introduction 

The screening-level ecological risk assessment (SLERA) concluded that surface v̂ âter 
concentrations of aluminum, chromium, copper, iron, manganese, nickel, vanadium and 
zinc and sediment concentrations of chromium, cppper, lead, mercury, nickel and zinc 
may pose a potential risk to the aquatic invertebrate community present within the 
Hudson Branch. In addition, avian/mammalian herbivores (represented by the mallard 
and muskrat) are potentially at risk from sediment concentrations of chromiuni that may 
bioaccumulate within aquatic vegetation. Mammalian insectivores (represented by the 
little brown bat) may be at risk from the modeled concentrations of antimony, chromium 
and vanadium within the tissues of aquatic invertebrates that may be consumed by 
foraging bats. Avian insectivores (represented, by the tree swallow) are potentially at risk 
from sediment concentrations of bariurn, chromium, copper, mercury and vanadium that 
may bioaccumulate in aquatic invertebrates. In summary," contaminants of potential 
ecological concem (COPECs) retained for the aquatic habitat provided by the Hudson 
Branch that require fiirther evaluation include aluminum, antimony, barium, chromium, 
copper, iron, lead, manganese, mercury, nickel, vanadiurn and zinc. 

The SLERA also concluded that surface soil concentrations of manganese, nickel and 
vanadium at the eastem storage areas and the concentrations of vanadium in surface soils 
of the southem area and Hudsori Branch wetland may preserit a potential risk to the plant 
communities inhabiting these areas! Manganese, nickel and vanadium were retained as 
COPECs requiring further evaluatipn. regarding potential. impacts to the plant 
communities within these respective areas. 

The potential risks, to terrestrial wildlife indicator species foraging at the former lagoons 
area, eastem storage areas, southem area, and the Hudson Branch wetland were evaluated 
in the SLERA. The surface soil concentrations of chromium and yanadium may present 
a risk to avian and mammalian insectivores (represented by the American robin and 
short-tailed shrew) that forage at the eastem storage areas. Therefore, chromium and 
vanadium were retained as COPECs for the eastem storage area and will be evaluated 
further. Surface soil concentrations of chromium riiay pose a risk to foraging avian and 
mammalian insectivores at the Hudson Branch wetland while detected concentrations of 
vanadium provide a potential risk to foraging avian insectivores. These PCOPECs were 
retained as surface soil COPECs for the Hudson Branch wetland and are recommended 
for further evaluation. . .. 

Exposure Pathways at Risk 

The concentrations of aluminum, chromium, copper, iron, manganese, nickel, vanadium 
and zinc detected iri surface water samples and concentrations of chromium, copper, lead, 
mercury, nickel and zinc in sediment samples collected from the Hudson Eiranch indicate 
impacts are possible to aquatic organisms inhabiting this habitat. Potential impacts are 
possible to aquatic organisms via direct contact and/or ingestion pf particles containing 
one or more of these COPECs. " 



The mean sediment concentrations of antimony, barium, chromium, copper, mercury and 
vanadium are predicted to potentially result in adverse impacts to several ecological 
guilds that forage within the habitats provided by the Hudson Branch. , Specifically, 
insectivorous birds and mammals that forage at the Hudson Branch may potentially be 
impacted by the estimated mean concentrations of antimony, barium, chromium, copper, 
mercury and/or vanadium present in their prey (aquatic invertebrates). Herbivorous birds 
and mammals may also be at risk from sediment chromium concentrations via incidental 
sediment ingestion and plant ingestion. 

Terrestrial plants (primarily roots and seeds) that are in direct contact with surface soil 
that contains elevated concentrations of manganese, nickel and vanadiuni within the 
eastem storage areas may be susceptible to adverse effects. Vegetation in direct contact 
with elevated surface soil concentrations of vanadium in surface soils of the southem area 
and Hudson Branch wetland may also be susceptible to adverse effects. 

The mean surface soil concentrations of chromium and vanadium are predicted to 
potentially result in adverse impacts to several ecological feeding guilds present at the 
eastem storage areas and Hudson Branch wetlands. Specifically, insectivorous/ 
invertivorous birds and mammals that forage within the eastem storage areas may 
potentially be impacted by the estimated mean concentrations of chromium' and 
vanadium present in their prey (terrestrial invertebrates) as well as through incidental soil 
ingestion. Insectivorous/invertivorous birds and mammals that forage within the Hudson 
Branch wetland may also be at risk from mean surface soil chromium and vanadium 
(insectivorous birds only) concentrations via consuming terrestrial invertebrates 
containing elevated levels of chromium and/or vanadium in their tissues and through 
incidental soil ingestion. The SLERA concluded that risks Were negligible for 
herbivorous mammals and camivorous birds and mammals inhabiting the eastem storage 
areas and the Hudson Branch wetland while no significant potential risks were identified 
for avian/mammalian herbivores, insectivores or camivores foraging at either the former 
lagoons area or the southem area. Therefore, these exposure pathv âys are not considered 
to be at risk from surface soil concentrations of contaminants detected at the Site. 

Assessment Endpoints 

Based on the exposure pathways at risk, eight assessment endpoints are proposed for 
additional study in the BERA. The proposed assessment endpoints are: 

1) Protection of aquatic macroinvertebrates from toxic effects that could 
adversely affect their survival, reproduction or growth through exposure to 
rnetals in surface waters and sediments of the Hudson Branch; 

2) Protection of semi-aquatic herbivorous mammals inhabiting the Hudson 
Branch from toxic effects that could adversely affect their survival, 
reproduction, or growth through exposure to chromium via ingestion of 
vegetation as well as incidental ingestion of contaminated sediment; 
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3) Protection of semi-aquatic herbivorous birds inhabiting the Hudson 
Branch frorri toxic effects that- could adversely affect their survival, 
reproduction, or growth through exposure to chromium via ingestion of 
vegetation as well as incidental ingestion of contaminated sediment; 

4) Protection of semi-aquatic insectivorous mammals foraging at the Hudson 
Branch .from toxic effects that could . adversely affect their survival, 
reproduction, or growth through exposure to antimony, chromium and/or 
vanadium via ingestion of aquatic invertebrates; ' ; 

5) Protection of semi-aquatic insectivorous birds foraging at the Hudson 
Branch from toxic effects that could adversely affect their survival, 
reproduction, or growth through exposure to barium, chromium, copper, 
mercury and/or vanadium via ingestion of aquatic invertebrates; 

6) Protection of terrestrial vegetation within the eastem storage areas, 
soiithem area and Hudson Branch wetlands from toxic effects that could 
adversely affect their survival or growth through exposure to chromium, 
manganese, nickel and/or vanadium present in siirfaee soils; 

7) Protection of terrestrial invertivorous mammals foraging within the' eastem 
storage areas and Hudson Branch wetlands from toxic effects that could 
adversely affect their survival, reproduction, or growth through exposure 
to chromium and/or yanadium from ingestion of terrestrial invertebrates as 
well as incidental ingestion of contaminated surface soils; -

8) Protection of terrestrial, invertivorous birds foraging within the eastem 
storage areas and Hudsori Branch wetlands from toxic effects that could 

. adversely affect their survival, reproduction, or growth through exposure 
to chromium and/or vanadium from ingestion of terrestrial invertebrates as 

. well as incidental ingestion of contaminated surface soils. 

Conceptual Model and Risk Questions 

A revised Site Conceptual Model is presented in Figure C-l that identifies the exposure 
pathways at risk that will be further investigated in the BERA. The eight identified 
assessment endpoints are also identified in the revised Site Conceptual Model. The basic 
risk question for this Site is whether concentrations of COPECs present in surface water, 
sediment, and surface spils at the Site have the potential to result in adverse effects on the 
eight selected assessment endpoints. Specifically, the following four questions will be 
addressed in the BERA: 

1) Do the concentrations of aluminum, chromium, copper, iron, manganese, nickel, 
vanadium and zinc detected in surface water and concentrations of chromium, copper, 
lead, mercury, nickel and zinc detected in sediment indicate present risks to aquatic 
organisms inhabiting the Hudson Branch? 
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2) Do the concentrations of antimony, barium, chromium, copper, mercury and/or 
vanadium present in sediment, aquatic vegetation and/or aquatic invertebrates indicate 
risk to herbivorous and/or insectivorous birds and mammals foraging within the Hudson 
Branch? 

3) Do the concentrations of chromium, manganese, nickel and/or zinc present in the 
surface soils of the eastem storage area, southem area, and/or Hudson Branch wetland 
indicate risk to terrestrial plants present in these areas? 

4) Do the concentrations of chromium and vanadium present in the surface soils 
and/or terrestrial invertebrates of the eastem storage area and/or Hudson Branch wetland 
indicate risk to terrestrial insectivores/invertivores foraging in these areas? 

Measurement Endpoints 

The measurement endpoints proposed for the BERA expand upon those presented in the 
SLERA. Proposed measurement endpoints for each of the eight selected assessment 
endpoints are discussed below. Each of the measurement endpoints are discussed in 
greater detail within this BERA Scope of Work. 

1) Protection of aquatic invertebrates present within the Hudson Branch from 
COPECs present within the surface water and the sediment. In order to- fiirther 
evaluate the risk to aquatic macroinvertebrates, several measurement endpoints 
are proposed and include: a) comparispn. of total and dissolved concentrations of 
metals (including aluminum, chromium, copper, iron, manganese, nickel, 
vanadium and zinc) in surface water samples proposed to be collected from the 
Hudson Branch in 2011 with applicable toxicity reference values (TRVs) 
protective of aquatic organisms; b) comparison of surface water and sediment 
concentrations of metals (including aluminum, chromium, copper, iron, lead, 
manganese, mercury, nickel, vanadium and zinc) detected in Hudson Branch 
samples with surface water and sediment reference samples proposed to be 
collected from the Bumt Mill Branch in 2011; and c) sediment toxicity testing 
conducted for effects on survival, growth and reproduction of an amphipod 
{Hyalella azteca). 

2) Protection of semi-aquatic herbivorous mammals inhabiting the Hudson Branch 
from exposure to chromium via ingestion of vegetation as well as incidental 
ingestion of contaminated sediment. In order to further evaluate the risk to semi-
aquatic mammalian herbivores, one measurement endpoint is proposed but 
additional sampling will eliminate uncertainties associated with this endpoint. 
The measurement endpoint will involve calculation pf the estimated mean and 
mean upper cpnfidence limit (UCL) chromium exposure to the muskrat and a 
comparison of the ingested doses to mammalian no observable adverse effect 
level (NOAEL) and maximum acceptable toxicant concentration (MATC) TRVs 
for chromium. Sampling to determine concentrations of chromium within aquatic 
vegetation will be conducted to reduce the uncertainty associated with modeling 
sediment chromium concentrations into aquatic plant tissues. 
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3) Protection of semi-aquatic herbivorous birds inhabiting the Hudson Branch from 
exposure to-chromium via ingestion of vegetation as well as incidental ingestion 
of contaminated sediment. In order to further evaluate the risk to semi-aquatic 
avian herbivores, one measurement endpoint is proposed but additional sampling 
will eliminate uncertainties associated with this endpoint. - The measurement 
endpoint will involve calculation of the estimated mean and mean UCL chromium 
exposure to the mallard and a comparison, of the ingested doses to avian NOAEL 
and MATC TRVs for chromium. Sampling to determine concentrations of 
chromium within aquatic vegetation wil l be conducted to reduce the uncertainty 
associated with modeling sediment chromium concentrations into aquatic plant 
tissues. , . - ... . , 

4) Protection of semi-aquatic insectivorous mammals foraging at the Hudson Branch 
from exposure to antimony, chromium and vanadium via ingestion of aquatic 
invertebrates. In order to further evaluate.the risk to semi-aquatic mammalian 
insectivores, one .measurement endpoint is proposed that involves additional 
samphng to eliminate uncertainties associated with this endpoint. The 
measurement endpoint will invplve calculation of the estimated mean and mean 
UCL antimony, chromium, and vanadium exposure to the little brown bat and a 
comparison of the ingested doses to mammalian NOAEL and MATC TRVs for 
antimony, chromium and vanadiurn. Sampling to determine concentrations of 
antimony, chromium and vanadium within aquatic invertebrates will be conducted 

, to reduce the uncertainty asspciated with modeling sediment concentrations of 
these COPECs into aquatic invertebrate tissues. 

5) Protectipn of semi-aquatic insectivorous birds foraging at the Hudson Branch 
from exposure to barium, chromium, copper, mercury and vanadium via ingestion 
of aquatic invertebrates. In order to fiirther evaluate the risk to semi-aquatic avian 
insectivores, one measurement endpoint is proposed that involves additional 
sampling : to . eliminate uncertainties associated with this endpoint. The 
measurement endpoint will involve calculation , of the estirnated mean and mean 
upper confidence limit (UCL) barium, chromium, copper, mercury and vanadium 
exposure to the tree swallow and a cornparison of the ingested doses to avian 
NOAEL, and MATC .TRVs for .barium, chromium, copper, mercury and 
vanadium. Sarripling to determine coricentrations of barium, chromium, copper, 
mercury and. vanadium within aquatic invertebrates will be conducted to reduce 

Jhe uncertainty associated with modeling sediment concentrations of these 
COPECs into aquatic invertebrate tissues. 

6) Protection of terrestrial vegetation within the eastem storage areas, southem area 
and Hudson Branch wetlands from COPECs present in surface soils. In order to 
fiirther evaluate the risk to terrestrial plants,, one measurement endpoint is 
proposed and will involve a qualitative .evaluation of the terrestrial plant 
community in areas containing elevated concentrations of chromium, manganese, 
nickel and/Pr vanadium .fpr signs pf plant stress and/pr tpxicity. 
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7) Protection of terrestrial invertivorous mammals foraging at the eastem storage 
areias and Hudson Branch wetlands from exposure to chromium and/or vanadium 
via ingestion of terrestrial invertebrates and incidental ingestion of soil. In order 
to further evaluate the risk to terrestrial mammalian invertivores, one 
measurement endpoint is proposed that involves additional sampling to eliminate 
uncertainties associated with this endpoint. The measurement endpoint will 
invplve calculatipn pf the estimated mean and mean UCL chromium and 
vanadium exposure to the short-tailed shrew and a comparison, pf the ingested 
doses to mammalian NOAEL and MATC TRVs for chromium and vanadium. 
Sampling to determine concenfrations of chromium and vanadium within 
terrestrial invertebrates will be conducted to reduce the uncertainty associated 
with modeling surface soil concentrations of these COPECs into terrestrial 
invertebrate tissues. 

8) Protection of terrestrial invertivorous birds foraging at the eastem storage areas 
and Hudson Branch wetlands from exposure to chromium and vanadium via 
ingestion of terrestrial invertebrates and incidental ingestion of soil. In order to 

' _ further evaluate the risk to terrestrial avian invertivores, one measurement. 
endpoint is proposed that involves additional sampling to eliminate uncertainties 

. associated with this endpoint. The measurement endpoint will involve calculation 
of the estimated mean and mean UCL chromium and vanadium exposure to the 
American robin and a comparison of the ingested doses to avian NOAEL and 
MATC TRVs for chromium and vanadium. Sampling to determine 
concentrations of chromium and vanadium within terrestrial invertebrates will be 
conducted to reduce the uncertainty associated with modeling surface soil 
concentrations of these COPECs into teriestrial invertebrate tissues. 

Table 4-1 of the SLERA presents the input parameters that will be used to estimate 
exposure for the selected indicator species (i.e., muskrat, mallard, little brown bat, tree 
swallow, shprt-tailed shrew and American robin). For each of the individual indicator 
species discussed aboye, the assessment endpoint references an impact on survival, 
growth pr reproduction of a population. Adverse effects on populations can be inferred 
from measures associated with irripaired survival; growth or reproduction. Estimated 
COPEC exposure doses for each of these indicator species will be compared to chronic 
NOAEL and MATC survival, reproductive, or growth effect levels reported in the 
literature. An exposure dose that exceeds the chronic MATC indicates adverse effects 
may result to that receptor. Proposed chronic NOAEL and MATC values are. presented 
in Table 6-9 of the SLERA. 

Proposed BERA Studies 

Additional sampling and testing are prpppsed tp fiirther evaluate pptehtial risks identified 
in the SLERA. These studies include additional surface water and sediment sampling, 
laboratory toxicity testing of sediment, sampling of aquatic vegetation and aquatic 
invertebrates to determine tissue cpncentratipns pf COPECs, a qualitative plant 
cpmmunity assessment, and a study to determine concentrations of chromium and 
vanadium within terrestrial invertebrates. Each of these proposed studies is discussed 
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below. The Supplemental Remedial Investigation (RI) Workplan (WP) and/or the 
Quality Assurance Project Plan (QAPP) that are being submitted concurrently with, the 
SLERA and this BERA Scope of Work address the BERA' field sampling/studies 
proposed below. . . 

Surface Water Sampling - The latest surface water samples analyzed from the Hudson 
Branch and reference stream (Bumt Mill Branch) were collected in 1995. Surface water 
samples are proposed to be collected from both the Hudson Branch (including Bumt Mill 
Pond) and Bumt Mill Branch. Samples will include total and dissolved concentrations of 
TAL metals and hexavalent chromium as well as TCL VOCs and hardness. Sufficient 
samples will be collected to allow statistical cornparisons between the Hudson Branch 
and reference stream samples. Sampling locations and. proposed analyses are presented 
in the Supplemental RI WP and QAPP. Results of the proposed 2011 surface water 
samples will be evaluated in the BERA using surface water benchmarks presented in the 
SLERA. Statistical comparisons between Hudson Branch and reference,surface water 
samples will be cpnducted using PrpUCL versipn 4.1. , 

Sediment Sampling - Additional sediment samples are proposed to be collected frorn the 
Hudson Branch (including Bumt Mill Pond) and a reference stream (Burnt Mill Branch) 
in order to allow, statistical comparisons between the Hudson Branch and reference 
stream samples. Sampling locations and proposed analyses are presented in the 
Supplemental WP and QAPP. Results ofthe proposed 2011 surface water samples will 
be evaluated in the BERA using sediment benchmarks presented in the SLERA. 
Statistical comparisons between Hudspn Branch and reference sedimerit samples will be 
conducted using ProUCL version 4.1. 

Sediment Toxicity Testing - The SLERA concluded that concentrations of various 
inorganics within sediment samples collected-from the Hudson Branch are substantially, 
elevated ' over levels associated with probable adverse effects to benthic 
macroinvertebrates. Previous testing of sediments at the Site that were conducted by 
TRC (as well as other sites in the Pinelands region) have concluded that the arnphipod 
Hyalella azteca is a sensitive test organism for metals and is more suitable that a midge 
species (e.g., Chironomus tentans). 

In order to evaluate the toxicity of these elevated coricentrations to aquatic 
macroinvertebrates and to assist in determining appropriate remediation goals for Hudson 
Branch sedirnent, laboratory testing of 6 sediment samples within the Hudson Branch and 
2 sediment samples within the Bumt Mill Branch (reference area) will be conducted 
using H. aztecd: Exposure by H. azteca to sediments will occur during a chronic 42-day 
test period after which survival, growth (by dry weight), and reproduction will be 
evaluated for each of the sedimerit sariiples. The laboratory toxicity testing will be 
conducted in accordance with Test Method EPA/600/R-99/064 Method 100.4. Statistical 
comparisons will be conducted between each of the Hudson Branch sample results with a 
laboratory control and the reference samples. -

Based on previous sampling, the selected sediment samplirig locations contain a range of 
COPEC concentration^ that will be used to evaluate the effects of the sediment 
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concentrations to aquatic macroinvertebrates. Sediment will be collected at each 
sampling location for the toxicity tests as well as for chemical analyses (TCL SVOCs, 
TCL Pesticides/PCBs, TAL metals, total organic carbon (TOC), particle grain size, and 
pH). The proposed sampling locations within the Hudson Branch are SD-10, SD-13, 
SD-15, SD-18, SD-04 and SD-23 while the reference area samples proposed to be 
collected from Bumt Mill Branch include SD-31 and SD-35. The locations of these 
samples are depicted on Figure 2-5 of the SLERA. Each of these samples represent 
sampling locations proposed in the Supplemental RI WP. 

Aquatic Vegetation Sampling - Eight aquatic plant tissue samples are proposed to be 
collected from the Hudson Branch while two additional sarriples will be collected from 
Bumt Mill Branch. Sediment samples will be collected concurrently at the location of 
the aquatic vegetation samples. The purpose of the aquatic vegetation tissue study is to 
assess the bioavailability of chromium by measuring chromium concentrations in fpods 
(aquatic vegetation) consumed by the assessment endpoints (semi-aquatic herbivorous 
birds and mammals). Both sediment and aquatic plant samples will be analyzed for 
chromium (total). Aquatic vegetation samples will include plants that are rooted into 
sediment and, i f present, represent foods consumed by foraging muskrats and/or mallards. 
Examples of forage plants include smartweed {Polygonum spp.), arrowhead {Sagittaria 
spp.), burreed {Sparganium spp.), waterlillies/pond lillies {Nymphaea spp./Nuphar spp.). 
Naiad {Najas spp.), cattail {Typha ŝ pp.), and pondweed {Potamogeton spp.). Samples 
will be collected in the field using stainless steel scissors and the samples placed in 
Ziploc bags; Each sample will be labeled with the sample location and date of cpllection. 
A field notebook will record plant species collected at the. sampling location. Samples 
will be placed on ice in a cooler and transferred to a freezer as soon as possible. 

The tentative sampling locations are presented below and in Figure C-2. Note that these 
sampling locations may change based on conditions noted in the field at the time pf the 
sampling (i.e., absence of aquatic vegetation, nearby presence of preferred aquatic plant 
iterns, etc.). The selected locations represent a range of chromium concentratipns 
previously noted in the Hudson Branch sediment samples. 

Table C- l . Pro posed Sediment & Aquatic Vegetation Samp ing Locations. 

• Sediment 
Sample ID 

Previous Sampling 
Location 

Previous 
Chromium 

Conc. (mg/kg) 

Aquatic 
Vegetation 
Sample ID 

BERA-SD-01 SD-1 1,220 BERA-AV-01 
BERA-SD-02 SD-10 7,620 BERA-AV-02 
BERA-SD-03 SD-13 8,050 BERA-AV-03 
BERA-SD-04 SD-17 . 3,150 BERA-AV-04 
BERA-SD-05 SD-19 388 BERA-AV-05 
BERA-SD-06 SD-21 133 BERA-AV-06 
BERA-SD-07 SD-IOOA 415 . BERA-AV-07 
BERA-SD-08 SD-24 83.4 BERA-AV-08 
BERA-SD-09 SD-31 1.6 BERA-AV-09 
BERA-SD-10 SD-35 38.3 BERA-AV-10 
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Based on the results ofthe aquatic vegetation and sediment samples, a site-specific 
aquatic vegetation:sediment bioaccumulation factor will be determined. This 
bioaccumulation factor will then be applied to the mean and mean UCL sediment 
chromium concentrations to obtain a mean arid mean UCL aquatic vegetation chromium 
concentration for estimating exposure by the selected indicator species (muskrat and 
mallard). 

Aquatic invertebrate Sampling - Eight aquatic invertebrate samples are proposed to be 
collected from the Hudson Branch while two additional reference'samples will be 
coUiected from Burnt Mill Branch. Sediment samples will be collected concurreritly at 
the location of the aquatic invertebrate samples! The purpose of the iaquatic invertebrate 
tissue study is to assess the bioavailability of the COPECs by measuring COPEC 
concentrations in foods (aquatic invertebrates) consumed by the assessment endpoints 
(insectivorous birds and mammals). Both sediment and aquatic invertebrate samples will 
be analyzed for antimony, barium, chromium (total), copper, mercury and vanadium. 
Note that this list of COPECS to be analyzed may be reduced based pn the cpmparison of 
Hudson Branch sediment sampling results with reference sediment concentrations. Only 
ihose sediment COPECs detected at significantly higher concentrations within Hudson 
Branch samples (using ProUCL version 4.1 as discussed above) will be retained as 
COPECs and analyzed in aquatic invertebrate tissues. Aquatic invertebrate samples will 
preferentially include aquatic insect species that are emergent species that may be 
consumed by foraging aerial insectivores. Examples of emergent insect species include 
iriayflies (Ephemeroptera) and stoneflies (Plecoptera) but may also include 
damselflies/dragonflies (Odonata) to obtain sufficient samplirig mass for the laboratory 
analyses. 

The tentative sampling locations are the same as presented for aquatic vegetation (see 
Figure C-2). Sampling nomenclature will be BERA-AI-01 through-10. The aquatic 
invertebrates will be collected using a D-Frame or rectangular aquatic net." Each sample 
will be collected as close as possible to its associated sediment sample. The invertebrates 
will be identified in a sorting tray, rinsed with deionizeid water, and placed into clean 
sampling jars. ' Each sample will be labeled with the sample location and date of 
collectipn. A field notebook will record invertebrate types collected at the sampling 
location and their relative percent contribution to the saniple. Invertebrates will be 
identified in the field to the.lowest practicable taxon. Samples will be placed on ice in a 
cooler and transferred to a freezer as soon as possible. 

Based on the results of the aquatic invertebrate and sediment samples, a site-specific 
aquatic invertebrate: sediment bioaccumulation factor will be determined. This 
bioaccumulation factor will then be applied to the mean and niean UCL sediment 
COPEC concenfrations to obtain a mean arid mean UCL aquatic invertebrate COPEC 
cpncentration for estimating exposure by the little brown bat and tree swallow. 

Terrestrial Plant Commumty Evaluation - A qualitative plant community assessment 
study is proposed to evaluate pptential impacts tP terrestrial plants from surface soil 
concentrations of chromium, manganese, nickel, and/or vanadium present within the 
eastem storage areas, southem area and/or Hudson Branch wetlands. The qualitative 
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assessment will consist of inspecting existing vegetation within these areas for signs of 
stress potentially attributable to elevated concentrations of terrestrial plant COPECs. 

The literature identifies various symptoms associated with phytotoxicity attributable to 
elevated concentrations of chromium, manganese, nickel and vanadium. Effects on 
plants from chrpmium include reduced plant height (i.e., stunting) and shoot growth as 
well as wilting (Shanker et al., 2005) while common manganese phytofoxic symptoms 
include necrotic brown spotting on leaves, petioles and stems and "crinkle-leaf which 
occurs in young leaf, stem and petiole tissues (Reichman, 2002). Nickel symptoms 
asspciated with phytotoxicity include interveinal chlorosis and necrosis of leaves in 
dicots while grasses exhibit banded chlorosis (Kukier and Chaney, 2004). Vanadium 
symptoms include chlorosis and dwarfing (stunted growth) (Anke, 2004). 

Vegetation within portions of the eastern storage areas, southem area and Hudson Branch 
wetland containing elevated concentrations of chromium, manganese, nickel and/or 
vanadium will be examined for signs of plant stress as discussed above. I f noted, 
photographs will be taken and the approximate extent of the visible signs of plant stress 
will be recprd ed. 

Terrestrial Invertebrate Sampling - Six and eight terrestrial invertebrate samples are 
proposed to be collected from the eastem storage areas and Hudson Branch wetlands, 
respectively, while two additipnal samples will be collected at reference locations. 
Surface soil samples will be collected concurrently at the location of the terrestrial 
invertebrate samples. The purpose of the terrestrial invertebrate tissue study is to assess 
the bioavailability of the COPECs by measuring COPEC concentrations in foods 
(terrestrial invertebrates) consumed by the assessment endpoints (invertivorous birds and 
mammals). , Both surface soil and terrestrial invertebrate samples will be analyzed for 
chromium and vanadium. Terrestrial invertebrate samples will preferentially include 
earthworms that may be consumed by foraging invertivores. 

Samples of terrestrial invertebrates and surface soils will be collected across a gradient of 
COPEC concentrations (based on the previous surface soil sampling results) in order to 
develop a site-specific terrestrial invertebrate: soil bioaccumulation factor for the eastem 
storage areas' and the Hudson Branch wetland. These bioaccumulation factors will then 
be used in the baseline ecological risk assessment to estimate terrestrial invertebrate 
COPEC concentrations throughout these areas and to estimate COPEC exposure by the 
selected assessment endpoints (shrew and robin). 

The tentative sampling locations are presented below and in Figure C-3. The selected 
locatipns represent a range pf chrpmium cpncentrations previously noted in the eastem 
storage areas and Hudson Branch wetland surface soil samples. Eight co-located surface 
soil and terrestrial invertebrate samples are proposed for collection at the Hudson Branch 
wetland and six co-located samples within the eastem storage areas. Two co-located 
surface soil and terrestrial invertebrate samples are proposed within reference areas. 
Note that these sampling locatipns may change based on conditions noted in the field at 
the time of the sampling (i.e., absence of terrestrial invertebrates). 
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Table C-2. Proposed Surface Soil & Terrestrial Invertebrate Sampling Locations. 

Surface 
Soil 

Sample 
ID 

Sampling Area 

•i • 

Previous 
Sampling 
Location 

Previous Cr 
Conc. 

(mg/kg) 

Previous Vd 
Cone. 

(mg/kg) 

Terrestrial 
Invertebrate 
Sample ID 

BERA-SS-
01 

Hudson Branch 
Wetland 

RA-14 218 2,560 BERA-TI-Ol 

BERA-SS-
02 

Hudson Branch 
Wetiand 

SS-19 45.75 571. BERA-TI-02 

BERA-SS-
03 

Hudson Branch 
Wetiand ' 

RA-05 29.7 203 . .BERA-TI-03 

BERA-SS-
04 

Hudson Branch 
Wetiand -SD-107A ,7,830 2,3.70.. BERA-TI-04 

BERA-SS-
05 

Hudson Branch 
Wetiand 

.SD-105D , \ 156 777'.''' ' BERA-TI-05 

BERA-SS-
06 

Hudson Branch 
• Wetland 

SD-103 A 766 . 529 BERA-TI-06 

BERA-SS-
07 • 

Hudsori Branch ' 
Wetland 

SD-I02A 523 588 .BERA-TI-07 

BERA-SS-
08 

Hudson Branch 
Wetiand 

SD-IOIB 710 290 BERA-TI-08 

BERA-SS-
09 

Eastem Storage 
Areas 

RA-27 57.6, . . 453 BERA-TI-09 

BERA-SS-
10 . 

Eastem Storage 
Areas 

RA-34 148 2,450 BERA-TI-10 

BERA-SS-
11 

Eastem Storage 
Areas 

RA-28 368 4,750. . BERA-TI-11 

BERA-SS-
12 

Eastem Storage 
Areas 

RA-32 469 ,. 436 ;BERA-TI-12 

BERA-SS-
13. 

Eastem Storage 
Areas 

RA-49 38.3 4,875 : BERA-TI-13 

BERA-SS-
14 

Eastem Storage 
Areas 

RA-50 , .38.3 • ' 2,660 BERA-TI-14 

BERA-SS-
15 

Reference Area - - -' BERA-TI-15 

BERA-SS-
16 Reference Area - - - BERA-TI-16 

Terrestrial invertebrate samples will be co-collected with surface soils at each sampling 
location and will include soil invertebrates such as earthworrris i f present. Sample 
collection will be conducted with stainless steel spoons/shovels and involve placing soil 
into a large stainless steel sampling bowl -where invertebrates will be separated and 
placed into, glass jars. Any invertebrate retained for sampling will be free.of loose soil 
and detritus. If sufficient mass of spil invertebrates cannot be obtained at the surface soil 
sampling location, then sampling of terrestrial insects may supplement the collected soil 
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invertebrate mass by extending the sampling radially from the soil sample (to a maximum 
of five feet) until sufficient invertebrate mass is collected. Invertebrates can be collected 
by searching under rocks, debris and by sweeping vegetation with a heavy-duty sweep 
net. 

Each sample will be labeled with the sample location and date of collection. A field 
notebook will record invertebrate types cpllected at the sampling location and their 
relative percent contribution to the sample. Invertebrates will be identified in the field to 
the lowest practicable taxon. Samples will be placed on ice in a cooler and transferred to 
a freezer as soon as possible. 

In the event, that sufficient mass of invertebrate tissue cannpt be cpllected at a particular 
sampling lpcatipn or within an area of concem (eastem storage area or Hudson Branch 
wetland), then a laboratpry-based bioaccuniulation study from soil to earthworms will be 
undertaken. The laboratory bioaccumulation study involves placing earthworms {Eisenia 
foetida) into soil samples collected from the Site for a period of 28 days. The earthwprm 
bioaccumulation test will follow ASTM D1676-97 guidelines. After the exposure period 
is complete, earthworms are analyzed for chromium arid vanadium. These results are 
then compared to the soil sampling results to determine appropriate site-specific 
bioaccumulation factors. 
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